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ANNUAL SUMMARY, 18¢8.

INTRODUCTION.

The present annual summary completes.the discussion
of the meteorology of India for the year 1898,
It should be noted that in the monthly reviews. it is
attempted to present the facts and data from two differ-
ent points of view. Meteorological data in India are
chiefly utilized for the following purposes :—
1st.~In the discussion of the prevalence and spread
of diseases, more especially of cholera and
other diseases of an epidemic character.

2nd.~In connection with agricultural questions, more
especially the progress and character of the
crops as determined by the weather condi-
tions of the period..

India has hence beendivided into two groups of divi-
sions from what may be termed the medicaland agricul-
tural stand-points.. For the comparison of medical and
meteorological statistics, India is arranged into the
following provinces, which are believed to be fairly
homogeneous so far as the conditions of the prevalence
of the more common diseases are concerned :—

(1) Burma Coast and Bay Islands.

(2) Burma Inland,

(3) Assam.

(4) Bengal and Orissa..

(5) Gangetic Plain and Chota Nagpur.

(6) Upper Sub-Himalayas, including the sub-montane
districts of the North-Western Provinces and
the Punjab, and the meteorological divisions
of the South-East, South, Central and North
Punjab.

(7) Indus Valley and North-West Rajputana,

(8) East Rajputana, Central India and. Gujarat.,

(9) Deccan,

(10) West Coast..
(11) South India,

The data for each of these divisions.are given in Table I
in large figures, and the portion of each monthly review
entitled, “ Summary of the chief features of the weather in
India during the month, ” is intended to give a sketch of
the broader and more important features of the - weather
in India for the use of those who-study the relations
Between the prevalence and. spread of. diseases and the
weather.conditions prevailing at the time in-India..

According to the second” method of arrangement into
meteorological divisions, India is divided into 57 meteo-
rological districts, or divisions, from the agricultural stand-
point, each of which is fairly homogeneous so far as the

distribution: of rainfall and the general character of the
erops and the conditions of their growth are concerned.
The following gives the two series of divisions arranged
under the respective- politicals areas or provinces to which
they belong :—

Political Division or Meteorololgucal Division Meteorological
Prowvince. istrict. Province,

Tenasserim and Bay
Islands,

Burma Coast and Bay
Istands.

Lower Burma .
Busna. . . .{ | Arakan , . .

| Central Burma
Burma Inland

Upper Burma .

Assam (Surma)

AssAM . e e Assam,

EnS

"» Brahmapatra. }
East Bengal . . .
Deltaic Bengal .
Central Bengal. . }Bengavl and Orissa,

North Bengal, . .

Bunaat Orissa . . R
Chota Nagpur .
South Bihar . . .
North ,, . N R
North-Western Provinces,
East,
Gangetic  Plain  and
‘North«Western Provinges,| [ Chota Nagpur,
Ceontral.
NORTH-WESTERN South Oudh ., .
PROVINCES AND
OuDH. . North 5, o+ o«

‘North-Western Provinces,
East Sub-montane.

North-Western Provinces,
" West' Sub-montane

South-East Punjab , .

South » + < Upper Sub-{iimalayas..

Central e .
PUNjAB - ot Punjab Sub-montane
North Punjab . .

West Punjab. . of): ..
. Indus Valley and Nortly
Bomsay Norte .. ,|Sied . o . ) West Rajputana.
"t

West Rajputana .. .

: - 1 India, East. .| )East Rajputana, Cen~
Rﬁfﬁ:ﬁxﬁn Cen-( | Central Ind } tral India and Gujas

rat.

Rajputana, East, Central
India West.
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Political Division or Meteorological Division Meteorological

Proviace. or District, Province.
Kathiawar . ‘
BoMBAY NORTH . i
Gujarat . . .| YEast Rajputana, Cen-

tral India and Gujarat,
NORTH-WESTERN PRO- | North-Western Provinces,

VINCES. West.
Bombay Deccan .
Bousay . .
Khandesh . .
BERAR . . . «| Berar . . .
Central Provinces, West,
. Deccan.
CENTRAL PROVINCES . s » Central
9 ™ East .
HypEraBAD OR THE (| Hyderabad, North ,
Nizam's Dom-{
NIONS. ' South
Bousay . « | Konkan . .

Malabar . . .

) ; West Coast.

Madras, South . o[y

» » Central

Mabras . . . s East Coast South
s Central .

South India.
5 [East Coast Central

» East Coast North

CoorG AND MyYSORE .{ Coorg v l
. Mysore , . . .
Assam Hills . .
Bengal ,, . . .
HiLL DisTrICTS le’l';tl}‘s'.w“tem Provinces | J e,
Punjab Hills ,

Baluchistan Hills .

The double grouping is shown in Plate I at the end of
this summary,

The data of Table Iin the monthly reviews and in the
present annual part are obtained, with a few exceptions,
from the observations telegraphed daily to Simla for pub-
lication in the Daily Weather Report. In the case of
thermometric observations, they are telegraphed to the
nearest half degree. Hence the maxima and minima
temperature data of the second class observatories derived
from these telegraphic reports and given in that table
occasionally differ to some slight extent from the means of
the more exact data (recorded to tenths of a degree)
tabulated in the observation forms sent intothe Calcutta
Office, and which are used in the calculation of the mean
temperature data in Table II. There is also another
reason why the mean maxima and minima data in Tables I
and II differ to a slight extent. In Table I the daily or
24 hours’ period is assumed to end at 8 A,M,, and in Table
Il at 4 p.M, and hence the maximum temperature in
Table 1 for any month of thirty-one days at any station
gives the mean for thirty-one periods of 24 hours ending
at 8 A.M,, of the 31st, and in Table II for the same number
of 24 hours’ periods ending at 4 P.M, on the 3Ist and
hence virtually .of a monthly period one day in advance
of the former. Similarly, for months of 28, 29, or 30
days. These remarks will explain some of the slight dis-
crepancies which may be found between the maxima and
minima temperature mean data in Tables I and H, and
hence also in the monthly mean variation data given in
these tables in the monthly reviews and annual summary.

The methods of exposure of the instruments at observa-
tories in India, and of the reduction of the observations
and the calculation of mean data, have been fully stated
and explained in the Annual Reports on the Meteorology
of India, and need not be repeated. The reader is refer-
red more especially to the Annual Report of the year
1885 and to the *“Instructions to observers of the Indian
Meteorological Department ” for full information on this
subject,

Temperature,

The methods of exposing the thermometers at observa-
tories in India and of deducing the daily and monthly
means from the observed readings of the instruments are
described in pages 18-19 of the Annual Report for 18go.

The variations of the mean temperature of each month
from the normal given in Table II of the monthly reviews
are deduced by a comparison of the actual monthly means
with the normal monthly means obtained by the same
methods given in Table XII of average monthly temper-
atures of 87 stations in India and Ceylon, etc., in pages
19 to 22 of the Annual Report for the year 18go. Aver-
age data for 134 stations will also be found in pages 39 to
42 of the Annuai Report for the year 1887.

Average or normal monthly temperatures of 82 second
class stations were recently recalculated and the whole of
the data up to December 1896 utilized for the
determination of these values, These normal means
were given in Table I of the Annual Summary for
18y6.

The variations obtained by a comparison of these normal
means with the actual monthly means in Table II of the
monthly weather reviews for the year are given in Table I.

The mean variations given in Table 1l of the Geo-
graphical Summary are derived from the variation data
of Table II of the monthly weather reviews of the yeax
1898,
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In Table I published in each monthly review, as in the
Daily Weather Report, the mean temperature of the day

is calculated by the formula, daily mean = Maximum+Minimom.

It differs from the true daily mean by amounts varying
slightly with the season. The variations of the daily or
monthly actual means obtained by this method from normal
daily or monthly means similarly calculated, usually differ
very little from those obtained by the more laborious
computation of true daily means and the comparison of
these with normal true daily means. In Table I of the
monthly weather reviews of the year 1898 the variations
of the monthly mean maxima and minima temperatureS
from the normal as well as the variations of the monthly
mean temperatures (f.¢., Masimom+Minimum ) are given.

Normal monthly mean maxima and minima tempera-
tures of ‘g4 stations calculated from the observations of the
eleven years’ period, 1878 — 1888, were given in the Annual
Summary for 1891, The additional data for the years
1889—93 have been recently utilized to furnish what are

probably slightly more accurate means than those given
in the 1891 Annual Summary. The re-calculated means
were given in the 1894 Annual Summary, Tables I and II
and need not be repeated here.

Tables 1I and I1I(z), I11(5) and III(¢) give summaries of
the temperature variation data for each month of the year
1898 and for the year. In the first table (Table II) the
same division has been adopted as that employed in the
Annual Reports from 1881 to 18go. This enables an exact
comparison to be made of the temperature data of the
year 1898 with those of previous years given in the
Annual Reports. In the second set of tables [Table I11(a),
III () and IIl (¢)] the wvariation data are given for
the eleven meteorological provinces into which the
empire isdivided for the purpose chiefly of comparing
meteorological and health statistics, and in the last table
(Table IV) the data are given for 54 of the 57 smaller
divisions or areas into which India is sub-divided with a
view to the comparison of meteorological and crop
statistics i—

TABLE L.~Comparison of monthly mean air temperatures in 1898, with the averages of past years.

ll‘l‘l::;‘z';l‘:;‘“'- STATION, January. |February, |, March. April, May, June, July. August. | September, | October, [November.|December.| Yxar,
o o -] © o o °c (] o o Q o o
Port Blair —0'9 +0'1 —08| —13| —18 +0'4| =—06 +0'8 +10 +1°'5 +09 +1°4 | +0%
Rangoon . .| =02 +19 +0'3 +0'5 —2'4 +0'3 —0'5 -0'6 +02 +1°1 +0°1 —0'7 o
BURMA Diamond Island +12 +1'3 -—03 +07 —0'4 +1'3 +0'6 +0'8 +08 +2°'5 +2'4 +09 | +10
COAST AND
Bav IsLAnDs. | | Cocos Island & +2'$ +1'2 ~0'2 +1°2 —0'2 +0'4 -—0'7 +06 +08 +1'6 +1'5 +13| 408
Akyab . .| —o6 +04 —1'5 +0'9 +16 +0°4 —-0'1 -0'4 -0t +0'9 -0l —0'7 | +01
( Silchar . | +06| +o035| +1v4] +53] +3s5| +12| 15| +o06 -06| +08| 405| +04| +1'3
AsSAM R Sibsagar . . +0§ —o'8 +1°2 +07 —0'3 —0'4 -—0'9 —0'7 -—12 -0'1 -—0'7 +2'3 °
Dhubri . .| =—0'3 —0'3 —0'3 +2°1 +1°2 +08 +0'g +0°'5 —1'1 +02 -0'2 +0'1 | 403
{ Chittagong ? 406 | 1§ +09| +18| +o5| +02 0 —06| —04]| =09 | —og ?
Narayanganj . o +0'1 -—0'5 +1'9 +13| —~-03 —0'2 -~06 -0"4 +06 +0'7 o +02
Calcutta (Ali-| —11 +03 —0'4 -—0'2 +11 ~—0'2 -07 —0't —0'3 —1'0 o +12 | —01
ore).
( Ssugor Island . -—2'0 -—0'] —2'1 -—0'2 +1'2 +0°3 +0'1 "] +06 -—1'0 +02 +1°9 | —01
BENGAL AND .
ORISSA. Burdwan , —0'2 +1'1 —02 +09 +19 -—1'1 -—0'7 -0’5 —06| —I'3 [ +14 | 407
Berhampore .| =10 -—0"7 ? ? -—0'1 -2°0 -0'3 ~—0% -—0"7 -—0'7 ) +06 ?
False Point . —33| =—13| —31| =02| +405| +o03| —01| =03 +04| —o5| +03|° 423 —03
Cuttack . . -2'% -4 +0'3 +0'S +08 +06 -—0'9 -0"7 +09 +0°3 +0'3 +31 | 401
Hazaribagh .| —o0g| =~o08| +11 +30] +290| +08| +o04| =05 -06| —o01 +08 | 417 | %07
Patna . . +0'8 +0'2 +01 +1'9 +03 | =—02| =01 -—09 -2'§ | =07 +0'4 +1'0 o
GANGETIC _
PrLaIN AND Darbhanga +0'2 +0'4 | =08 ? ? —0'3 +0'5 +0'4 -27 ! =01 -—04 +0'4 ]
CHoTA
NAGPUR. Allahabad o =—02 —0'5 | =19 +28 +1'1 —0°3 —0'g| =20 —0g| —07| —04 +1'5 | =02
Lucknow . . +20) =—1'3 +03 +36 +rt -—1'7 -—18 -1'7 -—1'5 -—0'3 +03 +16] 4014
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TABLE 1.—Comparison of monthly mean asr temperatures in 1898, with the averages of past years—contd,

’ Januaary,

M l?::‘g:%«:l.cu STATION, February, | March, April, May. Juone, July, August, | Scptember, | October, [November,[December.| Yrax.
) o ° ° o ° ° ° o o o ° °
( Dehra Dun . +1'8 —2'1 +04 +33 —-1'2 -1'0 -16 -—14 -—2'2 -0'3 -1'5 -—1'4| +06
Roorkee » . 13| ~1'7i —0% +29] =—0'§ +0°1 —16 | =06 =13] =06} —=13]| —0'5| —04
ﬁ‘;:&ﬂs‘&: } Meerut . .| 424! ~1r1| —o05| +33| =07 +08| =03| +1§ ~08| =03 —o5| +08| +o0g
Lahore . o 444 +1'3 +16 +63 +0'9 +46| =30 +43 +23 +26| +1'4 +14| +24
Ludhiana . <] 442 +08) #1737 488 417 +47| -—-14| +31 —0'7| +0g9| +10| +o09| +17
INoUS Peshawar . . +31 +20| e=12 +43| =16 +32| —t7 +32; -0 +07| =~=10| 04| 209
V"‘I{-I'ai’; :_’"’ Mooltan . .| +48| +30| 405! +61| +v5] 444 ? 430 #20] +23| +o2| +o3| 7
RAJ%';S:NA. Jacobabad .| 437| +24| —o01| +g40| +14| 39| +og| +12) +18| +20| +v1| —o07| +18
Kurrachee . +3'3 +1'8s| ~—~10 +1°3 +0'5 +0'5 +09 +032 +03 +1'5 +12| —08! 408
7| Jeypore . g 427 +0'3 +12 +48 +0°t +36 +06 +20 +1°3 +2'5 +30 + 1:: +19
RME::‘;M{ Ajmere . N 53 +13| +12| +49) +13 +32 +326 ]| +40 +1°4 +28 +33! 419} 426
ﬁ;’l‘:i‘""n Deesa . <l #19| —11| —02| 430 +08| +ra| +o3| +14 4061 +30] +45]| +03| +13
Gujagar, \ Nowgong. .| ao1| 405| w=os| +30| +12| +01| ~30| —23 -k4] +13 ? ? ’
Agra . | +33 -0'3 +0'¢ +3'4 o +16 +06 +0'6 +10 +24 +2'5 +2'2 | 41§
! Belgaum , . +08 | =26 +09 +0°3 o ~-0'3 o +04 +0'5 +1'5 —0'5 +18| 402
Sholapur , .| —10| —28] +09| +17| +t1| +30]| 4+02( +08 ~0'1| +19]| +10| 439} +08
Poona . —1'2 [ —r2 +1°4 +2'0 +15 +0'§ (] -—0"7 +02 +2'2 +1°4 +38 +08
Akola . .| =23 w—o6| +23] +41| +35| +31a| =01 —14 408 +16| +30; +69| +14
Buldana . sf 04| ~13| +¥5| +39| +319] <+09| +03| 11 —0X{ +16| +426| +38| +13
Khandwa .l =15 +03 +17 +353 +2'3 +1°3 407 | =08 +0°2 +12 +4'5 +61 | +18
Deccan Hoshangabad .| =20 —o3| +10| 437 +20] +18| 403| —18 ° +02| +20| +32| 408
Nagpur . | =14| =18| —03| ¢21 +07| =02 =03| ~18 -03| +10| +24) +41| +04
Jubbulpore .| =28 | w—og| —o7| +27| +13| +o 5| —13| —26 -0g| o +23 | +42] oz
Saugor . .| 4vt| +02| +a25| +28| +23| 403| -o4| —rs +02| +16| +31| +32| 413
Sutna ., Ce| =Or| 12| +03| +39| +13| 403 07| =21 -0t +04 | +23| +33| +08
Raipur . . -11 -0'4 +132 +39 +10 +08 -0'2 -1'6 +04 -0t +1°4 . +42 +07
\ Hcyatie)l:abad {Dec| =16 —yp +1% +06 +12 +23] -—16 +13 +1°2 +2°4 105 +35| +08
Bombay . o +18} 4o05| +05| +06| +08 ° o +06 104 ) +23 +20| +16| +09
Wast CoasT Ratnagiri o *13| =03 +09]| +13| +09! +10| =05 +08 -02) +234| +13| +rs5| +o8
Karwar . . +0°4 —1'6 +08 +171 +0'9 +03 +0°'5 +09 o +1°9 +0'3 +08 | 403
Cochin . . +07 +1'5 +11 +1°2 +06 +0'7 +03 +1°0 -0t 403 | =—04 +12| +07
( Salem . . o +1'3| —03 +01 +03 +1°4 +30 +26 -08 +01 -1'3 +04 | +06
Mercara +1'3 -—0'1 +08 +09 +03 -02 +02 +01 +0'y +11 -1t +1'1 | +04
Chitaldroog .| =04 | —13 408 415 +111 +0'3 +0°5 +147 +01 +06| -o05 +10| 404
Sours INDIA
Bangalore .| 411 +10| 401 | +13]| +19| +o4] +16| +22 +05| +14| ~06| +o7! +10
Hassan . —o'1 —03 -0'6 +13 +06 | ~01 +0'9 +13 +0'3 +08] -o08 +0's | +03
Mysore . | =02 +08 | =08 +12 +13 +0'4 +07 +10 -12 402]| ~—14| —o03]| +01
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TABLE L—Comparison of monthly mean air temperatures in 1898, with the averages of pasé years—concld.

M ';’i‘:::,‘:ﬁ%':‘_c“ StaTiON, January, { February.| March. | April, May, Juue, July, | August, | September, | October, No‘vember. December, | Vaar.
L] o o o -] ] [} L L] L] 1 L] L) o
Trichinopoly .| 402 +80 | =03 +1'6 +13{ +20 +21 +22 -=0'3 +03| ~13 +03 | +09
Madras . ol =14 -09 | —1'0 —0'4 +0'9 +0'3 +0'8 +0'3 -1 -0'7 -—0'4 +0'7| —0'4
SoutH Inpia {| Bellary o] =08} —08| =06| —ou +02 +0'3 +03| +11 =06 +02 | ~02 19| +01
—concld. . )
Cocanada .| =06 —I5 —0'3 +04 -1'2 +08 -13 +0'6 +0'3 +1°1 -0'§ +2'1 o
| Vizagapatam ,| ~—r14q| =~23| =07| —10| —0'§ -13| =07 +0'5 -0'2 +03 | ~—1'3 +¥2| —06
HiLt STATION | Quetta . . +51 +22| —o08 +20 -0'1 +1'3 +03| =o§ +07 +0'2 [ =34 +06
BALUCHISTAN . | : )
<1 Leh . . +56 +3'3 +4'3 +5'2 -~0'5 +52 -0'5 +4°3 +23 +2'6 +0'3 -33| +24
' Srinagar . .| +ro +65 +3'4 +19| —46 +33 —1'3 ' +40 -0 +2°4 -—0'3 . [ +*13
| Murree . +49 401 | + 03 +71| =10 +53) =16 +24 -—2'1 +23 +17| =26| 41§
Hie Srta- || Kailang o .| +78 +16| +50| +85| —11 ? ? ? A +03| +34| +33 ? ?
N;;?:Qau Simla (Ridge) .| 36| 27| +20| 436| —o6| =01 | =r3| =o1 —2 o —o05| —37| —oa
Inp1a. 1 Chakrata o tas| —27| +35| +45| =16]| =19] —~17| =03 —14| +03| —o5| —a3| o
Ranikhet Jd otgs| —as| +39| +49| +08| o ~08 | 401 —09| +03| —o07| —30]| +04
Katmancu | =04 03 +0'9 +37 ’ 05| =07 | —— -04 12| +03| w12 1 —3'3 | =04
\J Darjeeling .| +20 ? ? * +07| +08| +ou +0'3 +01 +a3 '  J (RS ?
Hie  Srta- Mount Abu +54 ~—1'3 +0'7 +4'0 ) -0'2 +0°4 -073 +0'1 +2'9 +28 | 14| *11
C’::’T“RSI:L Pachmarhi .| =—14| —04| +06| +36| +13 1 +o8 ~04| =16 ) +05| +g0| +40| 408
Inpia. Chikalda . .| +v4|. =r5| +19| +34| +16] +03| +o01| —17] +07| +15| +30| +34| +1a
HiLr Station, | Wellington . +04 +09| —06 +06 +0't +0'4 +03 +0'3 —0'4 +0'14 +032 +07| 402
SOUTHERN
InpIA,
r Muscat .| <20 +08 | =16 +19 | ? ? ? 1] ? 14 ? ? ?
Aden . . +0'9 $02 +02 ~-1'1 +0'9 +07 +18 414 404 +c1 o -03 | +04
ExtrAINDIAN{ | Perim . . +08 | —o02 —0'3 —0'9 | [ —07] =—0'% +07 -0'1 +0°4 +0°2 -0'§ | =01
STATIONS,
Zanzibar . . +16 + 1o +06 +33 +2'9 +1'0 +0'8 406 +07 +o01 +1°2 09| +1'2
Port Victoria | =06 | —02 +11 +2'0 +0'5 +0'3 =06| =06 -39} =1 -0’1 -0'3 | —o'1
(Seychelles). . ) ) ; :
TABLE Il.—Geographical Summary of the temperature data of Table 1] in the monthly reviews of 1898,
Number : . '
MxsTroRoLOGICAL PROVINGE. " :i . January. {Febraary, | March, April, May. June, July. August, [Scptember. | October, |{November,|December,| Vsaxr,
stations.
o [ ] ] e [ o o . o ] [} * 0 -
North-West Himalaya | 6—7 +4'4 +0'5 +31 +51f . =12 +20) =12 +17| —06 +16 +03| —ag 1
Sikkim Himalaya and| 1—2 +08{ —o03 +0'9 +37 +01 +0'% —02 —0'1 -1 +13 -12| —17 +0'2
Nepal.
Punjab Plains .| 3—4¢ +41 +1'5 +07 +56 +06 +42| —17 +34 +09 +12 +04 +0'6 +18
Gangetic Plaia 7-8 +1°5 —08| —o0'3 +30 o -0 ~00| =05 —1'% -0'1 -0'1 +07 +0'%
Western Rajputana . 4 +36 +o04) —02 +31 +07 +1°4 +006 +07 +0'7 +2'4 +24 | —o0g +13
Eastern Rajputanaand | ¢—5 +1'3 +07 +09 +39 +12 +1'3| ¥ 02 +02 +03 *17 +2'g +24 +14
Central India.;
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TABLE IL.—Geographical Summary of the temperature data of Table II in the monthly reviews of 1898—concld.

x
Ml.uonm.och'L PROVINCE. N“,’,‘f“’" January, | Rebruary.| March, | April May- June. | July. | August, | September, | Octoher, |November,|December.! VEear.
stations, |
° o ° ° ° ° ° ° o ° ° o o
Nerbudda Valley . 3 -21 -0'1 +0'7 +39 +19 +1'1 —0'1 —-—17 —0'1 +05 +2'9 +4'5 +1'0
Chota Nagpur . . 1 —o9| —o8 +1°1 +30 +29 +0'8 +0°4 -0'5| =06 —0'1 +08 +17 +07
Lower Bengal . .| 4=-3 —0°9 +0°1 —-—0'8 +06 +1'1 —o0'7 -0'4| —04 —0'3 —0'7 +0'2 +10 o
Assam and Cachar . 3 +03| —o2 +08 +127 +1°'5 +0°5 +0'§ +0'1 -1'0 +0'3 —0'1 +09 +0'5
Orissa B . . 2 —2'5 —14 —0'9 +0'2 +07 +0'3 -0'5 -06 +0'7 -—0°'2 +03 +27 .
Central Provinces 6 -—0'7 =10 +1'2 +133 +1'3 +06 —0'1 -I'5 +0'3 +1°0 +26 +4'4 +1'0
South and Berar.
Konkan . B . 3 +1'1 —0'5 +0'7 +10 +09 +0'4 "] +08 +0'1 +2'2 +1'2 +13 +08
Malabar Coast . . 3 +07 | +r3| +11 +1'32| 406 +07| #03! +10| =01 403 —04| 4pp| +07
Deccan, Hyderabad 10 -0'2 -—09 +0'4 +1'1 409 +06 +0'3 +0'9 +0't +1°2 —02 +18 +0'5
and Mysore.
Ea::ﬁgoast and Car- 5 —06 | —03 —0'7 '+ o'l +0'1 +06 +08 +1°2 —0'5 +0'2 -0'Q +og 401
Arakan and Pegu ol 3—4 +0'1 +11 -0'8 +08 +02 +06 +0°1 -0l +0'1 +1o +0% | g2 +03
Bay Islands . . 2 +08 | {+07 | =05 —01 -1’0 +04| =07 +0'7 +09 +1'6 +12 14 +0'§
Extra-Tropical India « | 41—44 +1'5 +0°1 +06 +34 +0'5 +1°'0 —04 +0'4 -0'3 +08 +08 +06 +08
Tropical India » .1 31—33 | =01 —0'3 +02 +12 +06 +06 +0'2 +03 +01 +1'1 +0'5 +18 +0'5
Whole India . .| 73-76 +08 | =01 +0'§ +2'5 +06 +08 —0'1 +0'3 —0'2 +09 +0'7 11 +0'7 '
TABLE 1ll(a).—Variations of the mean monthly maximum temperature from the normal in 1898 in the eleven
meteorological provinces of India.
MeTzoroLooicat Provincs, January, (February. | March. April, May, June. July. August, [September, October.| November,|December, Yaar,
¢ . o ° . ° [ o ° L] ° ° ° °
Burma Coast and Bay Islands —0-8 +04 | =073 +0'3 -1'4 +09| —o1| —0g +09 +20 +16 +11 +o's
Burma Inland . . . +0'4 +0'5 +20 +2'3 +01 +1'3 +04 —1'0 —2'0 401 +2'5 ‘22 +0'7
Assam . . . +1'2 —0'2 +29 +31 +2'1 +1°7 +0°1 +0'2 —2'0 -0'1 +0°4 +06 +08
Bengal and Orissa . -—0'3 | —07 +1'2 +0'7 +3°3 —0'2 +0'1 —03| —o08 —0'6 +07 +0'9 +03
Gal?lga;gsr- Plain and Chota) 4r5| —r5| +03| +26| +28| —o7| ~o02| —r6| ~—13 +03| +19| +r7| 4075
Upper Sub-Himalayas . .| +36| —18| ~—04| +42}| +01| +14| =—18| +17| =09 +14| 407| =12 +06
lmlizus. Valley and North«West +52 12 -0'7 +50 +0°2 +28 —06 +2'7 +08 +24 +18| —o5 +17 -
ajputana. .
ety Coarat,” Centrallndia| +4'0| —~o07| +05| +38| +o9| +14| +r5| +ro| +v1 | 4+39| +g0| ~o5| 419
Deccan . . ol 410 =23 +0'9 +23 +17 +1'3| —02| =18 405 +2'5 +32 +4'1 +11
West Coast . . . .| +23| —08 +10 +09 +11 +08 +04 +14| —o1 +19 +04 +o7 +08
SouthIndia . . . ] +04| —o9| +04]| w03| +r7| +08| +r5| +23] —09 | +06| —07| 407| +os
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TABLE U1 (8).—Variations of the mean monthly minimum temperature from the normal in 1898, tn the eleven
meteorological provinces of India.

METEOROLOGICAL PROYINCE. January, |February. | March. April, May. June, July. August. | September.| October. Novenbel.;nccembel.h Yzak,
. L ° [ ] ° L] o ° o o o L ] °
Burma Coast and Bay Islands.| +0'7 | +19 | =02 | 411 | +05 | +08 | 405 | +05 | +07 | +11 | =11 | =12 | 404
Burmalnland . . .| 417 | #r5 | —r7 | 427 | 403 | 411 | 405 | 404 | -02 | 407 | ~16 | +19 | 406
Assam . . . . ol =13 11 ~-22 +20 +0'5 +0°¢ +o1 +0'2 -06 | ~04 -10 +04 | =01
Bengal and Orissa. N | =19 +0'8 -33 +1'6 +06 +0% +0'2 +04 o -0'4 ~0'1 +08 -0t
Ga&mgetic Plain and Chota | —13 +1'3 -17 +20 +09 0 +0'3 ) —-06 -T'0 +0'2 23 +0'2
agpur,
Upper Sub-Himalayas . o +07 +18 | —06 +2'9 +02 +34 | —04 +18 -03 | =03 +0°1 +19 | +1'0
Indus Valley and North-West | +1°3 +16 | —08 +2'4 +09 +2'5 +0'6 +1°5 +1°3 -0'6 +0's -08 +0'9
Rajputana.
East Rajputana, Central India | —09 | #1797 | =07 | +28 | +11 +18 | +09 | +09 406 | —04 | +42 +41 | 413
and Gujarat. :
Deccan ~ . - -39 o | 402 | 425 | w20 | ¢12 | 01 | =02 | 405 [ <11 | +13 | +58 | 407
WestCoast . . . .| —o5 | 404 | +04 | +15 | +08 | 410 | +oq | +08 +04 | +1's | +08 | +18 | +08
South India . . . v| =09 | +06 -1'9 +06 | +06 +06 | +10 +0'8 +0'2 +0'9 | +0'4 +1'5 | 40§

TABLE 1l (c).~Variations of the mean monthly tempeyature from the normal in 1898, sn the eleven meteorological

provinces of India.

MzTroroLoaicat Province, January, {February, [ March, April, May. June, July, | Augast, {September. | October,|November, [December, | Ysax,
L] . . . [] (] [] . . ° . . .
Burma Coast and Bay Islands ° +12 -0'3 +0'8 -0'5 +09 +0'2 +03 +08 +1'6 +0'2 -0'1 +0'4
Burma Inland . . . o411 +1'0 +0'2 +35 +032 +1'3 +0'5 -04 -1 404 +0°'5 +321 +0'7
Asssm. . . . . o 405 | +04 | +26 | +13 | 411 | +o31 | 402 13 | =02 | =03 | 405 | +04
Bengal and Orissa. . -1'1 +0'1 -1'0 +1'2 +1'§ o +01 -0’ -0'4 -0'§ +03 +09 +0t
“Gangetic Plain and Chota| +o0'2 -0'1 -07 +23 | +19 | =04 ] -0'8 -10 -0'4 +11 +31 +0'4
Nagpur.
Upper Sub-Himalayas . o 422 [ —0'4 +36 +0o1 +34 -1 +18 -0'6 +0'6 +04 +03 +08
Indus Valley and North-West | 434 +1°4 -0'8 +3'7 +0°6 +2'7 0 a1 +1'1 +0'9 +12 -0"7 +133
Rajputgna.
East Rajputana, Central India| +16 | +0'5 | =01 +33 | +10 | 416 | +13 | +09 +09 | 418 | 443 | +18 | +16
and Gujarat.
Deccan . . . of =14 -13 +06 +2'4 +19 +1'3 o -10 +0'5 +07 +2'3 +49 +09
West Coast » . . o} +09 -0'2 +0'7 +1'3 +0'9 +0'9 +04 +11 +0°2 +17 +06 +1'3 +08
South India . . - .| =02 | —01 -0'7 +0'4 +11 +07 +1'3 +1'5 —04 +08 —-0'2 +1'3 +04
TABLE IWW.—Variations of the mean monthly and annual temperatures from the normal in 1898, in 54 of the 57
‘ meteorological districts or divisions of India.
> 3 ; i g i - E
PROVINCE, Division, -y L £ - . & € 2 [ & <
2 | % Sl s | & 8 5| 2 2 £ 8| & | ¢
e I = < s 2 S < & 8 z 8 >
[ ] o ° o o e ° ° L] L ° .
1. Tenasserim . o] —08| +09| 401 | +07| ~10| +07| +03| +04| +33| +16| +04| —07}| +o'g
2. Lower Burma, Deltaic.| +o7| +1'5| —03| +08| —=07| +05| +03| =01 | +06| +17]| +02| +04 | 405
|
BURMA . 3. Central do. o +05| +13| 401 +14| =11 +18| +o5| w0y | 405 | +1v7)| 407 +13 | 407
4 Upper do. d +r2| +r1| 403 +#28| 407 | +11| 404 =04 | —14 | 03| +05| +232 | 407
5. Arakan . . —07]| 401 | —~18| +10| +16| +10]| =01 0 | =03 | 06| —05| —1¥3 °




684, ANNUAL SUMMARY, 1898;. .
TABLE IV.—Variations of the mean monthly cnd annual. temperatures. from. the normal in. 1898, in 54 of the 5r
meteorological districts or divisions of India—contd. .
Provixca D ivision § E £ = . . . ] E £ é '.'lé: "
e [ ° ° ° ° ° e ° ° 4 ° 9
6. Eastern Bengal .. .| —06| 407 | —o08| +18| +18| +03 +04| =o1| ~06| =04 | 4+02] —o4 | 402
7. Assam Surma . .| +05| 409 | +1'1| +53| 436 +13]| +14| +o3| =08 +o02 G404 | w0z | +13
9. Do, Brahmaputra .| —o0'3 o =01l | 41'2| 4+02| +09.| =06| o1 | =16 ~0F —07 ro8 | —oF
"10. Deltaic Bengal. . of mV7| =0t =V7) 403 | 416 | ~04 | =04 | —01 | +02| =11 | 401 4 o9 | —0'2
Y 21. Central . da. .. —0'4 | 403 | —V2) +22| +y9| —09| +03 | 40I| =05 | =06 406 410/ +to2
B'X:&';‘ ““‘3 12. North do, & o —o2z| #ro| —r2| +22| 410 +07| +08]| +13| =18 o | oz | 401 | +93
.| 13. Bengal Hills. . .| 420 ? —1:8 ? +1°5| #1'3) ~02| 4¢7| —04| 416 ? —12 ?
‘ 14. Orissa . v o —23| =19 | 09| =03 | 12| 402} —03 ]| ~03] 406 —03!| 4561 & 31 o
15. Chota Nagpur | =10 . o +O5 | 421 €28 ~03| 402 | ~02( +'01 [ ~06 | 4y | 4oq | +06
‘| 16. South Bihar . o| 404 o | 99| 423} 419 +0%[ +09| —10| =17 | —08| 4 r3| +r9 ! +04
\ 17. North do. . o 406| +04| —1'0¢] +15| 406 4] +07( 405 =21 | -02 o5 | 407 | +oz
r 18. North-Western Provin-| —o't | —04 | —2'1| +20| +09 ,_0"9 =08} —go| =1t | =01 | 414 423 |01
fge.s’sif.’ﬁ; Oudh +18] —~o2 o | 436 4251 | -09]| —~06 =12 | =10 | +0Z.| 4pg| 4232 | +06
21. North-Western Provin-| +14| +06| +06 | +38| 12| 413 —05] —1:1| —09 | +02 +24 | +21 | +o9
N.-W. Provine ces, Central.
CES AND | | 22. Do. do. West| +2u| —og| =14 | +23| ~0q| +12| 402 412| +01 | +08 ] 4 rs| +16 | +07
Quos. 23, Do. do. East| ¢ —06| - 5| +I'T | 4135 ? ? ? ? ? r | 409 &
Submontane.
24. Do. do. West do.| +23{ —o7| +10] +31 0 | =0'5| =07 | ~06| ~r10 o | +o1| +05 | +02
25. . Do. do Hills. .} +45| —18| 430 | +43| +08| ~o5| =06 | +01 | ~ro| 408 _og —23 | +06
[ 26. South-East Punjab w13 =16 | <05 | +34| =02 | 415 01| +1Bf 4TI 407 | 4o, _0;3 +06
27. South do. . o| +28| —o02| —I12 ? -0z +31| —04| +38| +27| +08 | (56| —o8 ?
28. Central do. . ? +14| 401 | +48| +08| 439 -23| 439 ? +15 2| +og: ?
Punjas .. . 1 "| 29. Punjab Submontane ,| +25| +06| +0'4| +5v| +05| +44| —25| +34] =13 ] +09 +o'5| +ogl +i2
30. Do. Hills . +38| —o2| +12| +46| ~04| +30| —16 | +18| =21 408 4 o3| —36 | +o6
‘| 31. North Punjab. , of ¥23| 47| —r0| +52 =04 4§54 | =19 | +27| =¥O\| 409 | 4o5| +03 | 412"
\ 32. West do. . of #3111 +r15] tor | +57| +07| +30| —08) +28| ¥10 | 4r23| 4op| ~06/| +15
r 33. Malabar « o] +08] 401! +07] +11) 409 | +08] 404! 4312 401 | 410 —o3| +05|+06"
A 34. Madras, South-Central | —o't | 412 | —08| +03.| 407 | +17| +22| +25] =01 | 406| _pq| =02 | +0'6
BoMBAY  AND 35. Coorg . . of =13 | —o01 +0'7 | +11 +01 +03| +04 [} +ax I3 ~o01 | +1'T | +0'%
MALABAR
Coast Dis- 36. Mysore. [, . ol +rT | +11 o +09 | +11,| 403 +01'1| +1I'7 o +5| —o1 | +o5 |+08"
TRICT (MaD
RAS)., 37. Konkan , +1'1| —o5f %07 | +13| +ro0} +ro]| 405 +tro| +02 | +24| 45| +18 | +10
38. Bombay Deccan o =0y | —225| +08 | +14 | +17| +16) +03| +02| +04 | +19| 410 +35 | +08
4o. Khandesh . . .| —18] —08| +08 | +34| +17| +12| +06| —06.| +o3| +16| +35| + 55| w133
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TABLE IV.—Variations of ths mean monthly and annual temperatures from the normal in 1898,

in 54 of the 57

meteorological districts or divisions of India—concld.

ProvING Division 5 5\ 4 H é 1“; % %
ROVINCE. IVISION, - . . . .
g | 2 Bl S 5| §| s & 2§ | 2| & |+
k4 & 2 < = 3 3 < ) 8 3 a | =
° ° ° ° ° ° ° [ o L4 ° e
41. Berar . . o} =23 | —q1| #4200 +42| +23| +09 +0'2 —-16) +09 | +v5| +36 | +71| 41§
CentrAL Prov- || 42. Central Provinces West | —17 | 402 | +12| +44| +224| +14 | +07 | i -16| +03 | + od | + 37| +5'71 +rs
INCES  AND ' ’
BERAR. 43. Do. Central, | —26| w12| —o1 | +19| +14| +05 ~08 =g20| +o02 —o'§5| +29| +49 | +04
44. Do. East 13| —10| —02] +1§| *+va| +v'5| =04 | =18 +03] ~07 | +08 | +44 | +04
.45. Gujarst . . .| p ? ] +18 ? ? ? ? ? ? +43| +36
BouBaY (Nomn){ 46. Kathiawar and Cutch.| 427 | 409 | —1'3| +22| +03| +05| +10o| #v2| =03 | +17! +48| +01} +13
47. Sind , . . +34| +16] —r2l +26 +o5| +r9| 407| +04| +10| +09| 18| —0B | +11
48. Baluchistan Hills .| +51| 424 | —13) +19| 01| +123| +03| -1’5 403 | —o0a| +14' —29 | +06
49. Central India East .| +22| 407 | —02| +36| +v5| +09| +05| =1'5| 405| +11| +40| +34 | +1°4
RAJPUTANA AND |
Centrat IN- || 50. Rajputana Bast,Centra)| 432 | +06| +04| +41| +09| +26| +22| 433 +190| +20| +43| +14 | +22
DA, India West,
s1. West Rajputana . +46| +05]| =04) +40) +20| +36| +28 | +44) +29 ] +1r3| +1'8| =13 | +33
52, Bast Coast North o] +03| —18}] —1'2| 406 ? ~0'5| =06! +07| +08] +10| —03| + a'i ?
53. Hyderabad South o =r3 " =21 | 4+ &5 +08| +28| +25| —o1 | +09 | +13 426 | +ra| + 46 | +1°1
54. Madras Central . ol =11 —r0] —r1| +o0t| +to7{ +08| +og| +20| ~03| +17]| +09| +30 | +0'3
MADRAS . N
55. East Coast Central —05| —og| —09| 402 | +26F =09| =05| 404 | =07 | 40'7| —02]| +17!| +0't
56. East Coast South —07| —o02| —07| +06| +1°4| +1'5| +23| +1'5| =09 | —02| —0'4| +08| 404
57. Madras South | —o5 ] +08 | —1'3 ? +0'3 ? ? +07 ? ~1'0 | =1'0 | =03 ?

—

In the discussion of the meteorology of India during the
year 1898, the year is divided into four seasons according
to the following arrangement :—

1sti~—The cold weather period, including the months
of January and February.

and.—The hot weather period, mcludmg the months
of March, April and May.

3rd.—The period of the south-west monsoon rains
proper, including the months of June, July,
Auagust and September.

4th.—The period of the retreating south-west mon-
soon, including the months of October, No-
vember and December.

The following give aresumé of the chief features of
the temperature conditions during the year :—

I~—Thecold wenther period.— Weather was less
disturbed than usual throughout the season. One cold
weather storm of moderate intensity crossed Northern
Indiain January. Itapparently formed in Persia at the end

of December, passed through Baluchistan on the
1st of January, Sind on the 2nd, Central Raj-
putana on the 3rd and Bihar and Chota Nag-

pur on the 4th and filled up in Bengal and Upper

Assam on the 5th. A secondary depression gave stormy
weather in the Punjab, more especially in the hill districts
onthe 3rd and 4th. Heavy snow fell in the Punjab and
Kashmir Himalayas, and moderate snow in the Afghan and
Baluch mountain districts. The storm was preceded by a
well-defined warm wave, and followed by a cool wave in
Northern India. A feeble depression gave warm cloudy
weather in North-Western India from the 23rd to the 25th.
Four cold weather storms of slight intensity affected
NorthernIndia in February. The first originated in Persia
on the 27th of January and passed into Sind on the 31st.:
It thence drifted eastwards into Bengal and Assam during
the next four days. It gave light to moderate snow in the
Kashmir and Punjab Himalayas on the 1st and 2nd and
light local showers in the north-western and submontane
districts of the Punjab. The second storm was initiated
in Upper India on the 3rd and advanced rapidly across
Northern India between the 4th and 6th. The storm
gave numerous thundershowers in the Gangetic Plain,
North Bengal and Assam. The third depression formed
in North Bombay and South-West Rajputana on the 8th
and oth. It advanced rapidly north-eastwards into
North Rajputana and the South Punjab during the next
C
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three days. The disturbance gave moderate to heavy rain
accompanying thunderstorms over nearly the whole of
Northern and Central India and the North Deccan, Snow
fell down to 3,500 feet in Chamba, The fourth depression
of the month also originated in Sind, and advanced bet-
ween the r5th and 18th across Northern India. It gave
light rain in the Punjab, and light to moderate snow in the
Punjab and Kashmir Himalayas, The warm and cool
waves accompanying the storms in February were, with
one exception, feeBly marked. '

" The snowfall of the period was much lighter than usual
in Baluchistan and Afghanistan, and in the Kashmir and
Punjab Himalayas, The precipitation was more or less
above the normal, generally in Northern and Central India.

The temperature conditions of the period were directly
related tothe chief abnormal features of the period, which
were—

(1) Fewer cold weather storms than usual, more espe.
cially in January, The storms were also of feebler
intensity than usual, .

(2) The warm and cool waves accompanying the
storms were, with one exception, feeble, and hence exer-
cised little influence on the mean temperature conditions
of the period.

The following gives a summary of the chief features of
these conditions ;== :

(1) The mean maximum or day. temperature was
generally in excess in January and in defect in February.
The excess was large in January in North-Western India
and Baluchistan, where it ranged from 4° to ¢° The
deficiency was moderate to considerable in amount in the
Deccan and the Central and North-Western Provinces.
The day temperature was during January in slight to
considerable excess in the Indus valley, and in large
excess in Baluchistan, The following gives comparative
data for the various provinces :—

VARIATION OF MEAN MAXIMUM TEM-
PERATURE FROM NORMAL IN
AREA, Cold weather
Janvary | February |P® ';fd'a'x]:l““'
1898, 1898, February
/ 1898.
Q L) L]
Balychistan (Quetta) . . . . +87 +5'8 +7'0
Siad . ., . o . . + 4"9 +2'1 +3'5
Popab . , . . . +4'0 —1'0 +1'5
North-Western Provinces and Oudh +3'7 —2'1 +0'8
Bhar. .« .+ + « o . +1°2 -5 —a'2
Chota Nagpur . . . . . +0°¢ -0'7 —0'3
Bengal . . . . . . -0'2 T —0'6 —o'4
Assam . . . . . . +1'¢ -0°2 +0'6

VARIATION OF MEAN MAXIMUM TEM-
PERATURE FROM NORMAL IN
Cold weather
Azma, January February pe::;i’a-!l%n“-
1898. 1898, February
1808,
o 1]
Burma . . . . . . -0'5 +0%4 -0
Rajputana . . . . . . +61 —-0'5 +28
Central India . PR . . +2'2 —o0'g +0°7
Berar. . N . . . . +1'6 -2°0 -0'2
Central Previnces . . . . +0°5 -3'1 -0'8
Deccan o s o . . . +1°1 —2'5 —0'7
West Coast . . « e . +3°3 —0°'8 +08
Madras Coast . . . . . *0¢ -1'2 -0'4

The chief feature of the period was the large excess
in the day temperature over Baluchistan, Sind and the
West Punjab.

(2) The mean minimum or night temperature was in
defect over the greater part of India in January and in
defect in the Deccan and Madras Coast districts also in Feb-
ruary. It was throughout the period above the normal in
Upper India. The following gives comparative data for
‘the various provinces == ‘

VARIATION OF MEAN MINIMUM TEM-
PERATURE FROM NORMAL IN
AREA, " |Cold weather
ey | Py P
February
) 1898.
. o .
Baluchistan (Quetta) . . PR R 2 -06 +04
Punjab . . . . . . +oA‘8 +2°1 +1'5
. North-Western Provinces and Oudh —07 +x'6. +0'5
Bihar . . o e s e e -0'3 +19 +0'8
Chota Nagpur . . . . K -2'3 +0'7 w-0'8
Bengal . . o s . . —1'2 +1°5 +0'2
Assam . . . o e . —1"2 +1'1 — 21
Burma . . . . . B +0'8 +r'5 +12
Rajputana . . « e e . o7 +1'5 17
Central India . B . e . —32"z +2'2 +0'8
Berar . . P T . —6'2 -0l —-3'2
Central Provinces . . . . -4’3 +07 -8
Deccan . . N . . . -3'3 -—0g -—1'2
West Coast . . . o . -;0'5 | +0°4 -0’1
Madras Coast . . « e . -1'7 -1t ~-i'g
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(3) The mean temperature was above the normal in both
months, and hence also on the mean of the period, over the
whole Indian area, except Chota Nagpur, the Central Pro-
vinces, Berar, the Deccan and the Madras coast. The
following gives comparative data for the various provin-
ces e

VARIATION FROM NOR MAL OF
MEAN DAILY TEMPERATURE IN
| AgEA, w(e::tlger
January Februdry period,
1898, 1898,  |January and
! February
1898.
] ] [ 4
. Baluchistan (Quetta) . . e +5'1 +3°4 +38
Punjab « o . ; « e e +2°4 +0'6 +1'5
North-Western Provinces and Oudh . +1°5 ~0°3 - +0'6
Bibar . . e e . . +0'5 +0'2 +0'g
Chota Nagpur . . e . . -1'e [ -—0'5
Bemgal . + .+ o+ —07 +0§ -0
Assam  « 1 o« e a2 +o1 +0°5 +03
Burma ’. . e . e +0°'2 +1'0 +0'6
Siad « - . . . +3'4 +1°6 +2°'5
Rajputans v e s s e +3% +0°'5 +32'
CentratIndia . . . . +0°1 +0'7 +0°4
Berar . o « e e —2'3 L -17
Central Provinces ‘ . . -1'Q | -0'7 —-13
Deccan & o o o v e —1'1 —1'7 -1’4
West Coast . . . . +0°'9 —0'2 +0'4
Madras Coast . . B . . —-0°6 —12 -0'Q

The excess was moderate to considerable in amount in
Baluchistan, Sind, Rajputana and the South-West Punjab.

The excess was absolutely greatest in the areas repre-
sented by the stations for which comparative data are
given below : =

VARIATION FROM NORMAL OF
MEAN DAILY TEMPERATURE IN
Cotd
STATION. weather
Januar: February period,
1898. 1898.  |January and
February
1808,
9 L] L]
Quetta .« . . . +5'1 +32°4 +3'8
Kalat . . . . . - +6°1 +1°0 +36
Jacobabad PO . B . +3°'6 +2'7 +3'3
Mooltan . . . . . ? +271 ?
Muecat . . . . . . +1'9 +07 +13

B

The following gives comparative data for stations in
the Deccan where temperature was most largely below
the normal. The deficiency was chiefly due to unusually
low night temperature : —

VARIATION FROM NORMAL OF
MEAN DAILY TEMP ERATURE IN
Cold
STATION. ] . feb weatggr
anuary ebruary peri .
1898, 1898,  [January and
February
1898,
. [} [ s ¢
Sholapur . . e e s —1'0 -30 -3'0
Chanda . . . o . . ? -2'6 ?
Poona . . N . . -l'g —1'g L &)
Hyderabad (Deccan)s . o . -1'7 -2y -—2'F
Kurnool . s e . . . -—1'6 -17 | -1'7

Temperature was in considerable excess at the hill
stations in North-Western India in January, and generally
in slight to moderate defect in February, The following
gives data for six representative stations :—

VARIATION FROM NORMAL OF
.MEAN DAILY TEMPERATURE IN
Cold
STATION, weather
January February period,
1898, 1898, * |January a
February
1898,
L] Q -]
Leh . . . . . . +34 +1'5 +2'5
Srinagar . PO . . . +1'0 +6's +38
Murree . o . . . . +4'0 T —0's +20
Simla . . . . . . +40 -1'8 +5°'1
Ranikhet . . . . . . +3'8 -1'9 +1
Darjeeling . . . e . +2'1 ? H

In consequence of the slight intensity of the cold
weather depressions there were fewer well marked warm
and cool waves in Northern. India than usual. The fol.
lowing gives a brief account of the four most important
waves during the cold weather and the month of March
1898.

(2) Warm and cool waves of the period 3rd to the 7th
: Fanuary.

The warm wave was as usual in front of a cold weather
storm and preceded it in its march across Northern India,
The wave was in Baluchistan on the 1st, Sind and West
Rajputana on the 3nd and 3rd, Central India and the
North-Western Provinces on the 4th, the eastern districts
of the North-Western Provinces, Bihar and West Benga]

on the §th and Upper Burma on the 6th. c
3



Quetta . o +2°2|2nd january —14'9 | 4th  January| 171
Jacobabad . .| 487 |3rd January| — 4'0 [ sth January | 136
Hyderabad . +9'0 (3rd January| — 64 |6th January | 154
Jhansi . . . +7'6 | 4th January| — 41 [6th January| 117
Hazaribagh . .| +36|sth January| — 6'9 |7th January| 105
Patna . « | +31|sth Januvary| — 3'8 | 7th Janvary 6'9

Calcutta . .| +2'5|6th January| — 52 |8th January 7'7
f

The lowest night temperatures of the period and also of
the year were registered at the great majority of stations
in Northern and Central India during the passage of the
cool wave described above.

The following gives the lowest témperatures of the year
recorded at a number of stations and also the lowest at
the same stations in previous years for comparison :—

Lowest
m[::rvﬁ;‘ minimum
tempera- Date tﬁ:‘: it errea- Year in
STATION, ture re- on which corded in|  Which
corded in recorded. January recorded.
jagu;ry previous
1995. to 1598,
a °
Baghdad . . . 367 4th  Janvary 24'0 1894
Ispahan . . .| =40 |2nd and 3rd Jar. 113 1897
Kabul . . . 04 sth » -0'2 1897
Para Chinar , . . 21'3 4th » ? ?
Kalat . . . . 7'4 sth » =G4 1897
Peshawae . . 33°4 8th ” 288 1878 & 188>
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: Lowest Lowest o
The cool wave followed the storm, but the low temper- r;i;i;lrx:: Date Te':::;ne::: Vesrie
ature accompanying its advance was in part due to STATION. ture re- | on '”f;‘ii‘ Jurere- |2
strongly marked anticyclonic conditions with grsat cold Prneary | e8| January | recorded.
in South-Eastern Russia and the Black Sea. It advanced 1898, B 1508
across Persja on the 1st, 2nd and 3rd and affected Balu- T s -
chistan on the 4th and sth, Central India and Rajputana Rawalpindi . . .| 319 |7th aud8thJan| 2479 1879
"on the 6th and 7th, Central India, the North-Western Pro- Dera Ismail Khan . .| 33'§ sth ,, 260 1876
vinces and the Central Provinces on the 7th and 8th, and Jacobabad e ol 33s stho 303 1885
Bihar and Bengal on the gth, Pachpadra . . .| 34 6th 3002|185
The following table gives the greatest positive and Umballa . . .| s o, wwo 1506
negative variations of temperature from .the normal at Roockee . . .|" 538 | sthasdg. o e
ten = representative stations in the Persian area and N . ;
Northern India :— Jmere -« +| 3o | Gthandyth,, 3r'o 1867
Jeypore .. . .1 872 | 6th 350 1588
Vamurion mow vomay of st || Cowmpore . . .| s | m | e | g
- range of Luckaow . . .| 376 oth 30%0 1874
STATION. v::ll;;?izon Allehabad . . . o . .
G;:;t:'s’t Date. GJ:I‘:cets.t Date, period, ) 9 9 ” e 1878
Amah o .. L] 403 gth 40°5 1893
y . ° -l e (2) Warm and cool waves of the period 17th to the
Baghdad . . +28 2?: .|8)9e7c'em- -—22'6 4tlllsgs:]anuary 25°4 237,‘1 February.—-These waves accompanied the passage'
Bushire . W] to7 sx;:r 113;;?» —11'8 | 4th  January | 12§ eas.twards across Northern India of a cold weather storm,
Ispahan N B 1 ultsgsjanuary —18'5 [3rd  January | 171 which gave moderate rain in the Punjab and heavy snow

over the Punjab and Kashmir Himalayas and Chitral.

The warm wave passed through Baluchistan on the
16th. It was transferred to Rajputana and Central India
on the 17th, the North-Western Provinces, Bihar, Bundel-
khand and Baghelkhand on the 18th, Bengal on the 1gth
and Upper and Central Burma on the 2oth,

The reduction of temperature due to the cool wave was
greatest on the 1gth in Baluchistan, on the 20th in the
Punjab, Rajputana, Central India, the Central Provinces
and North-Western Provinces, on the 21st in Bihar and
Chota Nagpur and on the z2nd in Bengal, ‘

The following table giving the greatest excess and de-
ficiency of the mean daily temperature due to the passage
of the wave at seven representative stations in Northern
India, illustrates the amount of the reduction of temperature
accompanying the march of the storm :—

VARIATION FROM NORMAL OF MEAN TEMPERA- -

TURE PRECEDING 8 A.M. OF DATE. Total
STATION. ::r:gi::
Ge’fjet::_t Date.  [Greatesy Date, ‘l“e'r‘.ﬁﬁ
° ° o
Baghdad «| .#57 | 11th February. | =130 | 17th February 18y
Bushire . .| +83 |13th » | = 72]8h »» 15§
Quetta . . +7'7 |16th » - | = 55| 19th »» 132
Sutna . .| +87|18th » - 6'5 |21st » 152
Burdwan . .| +81 |1gth » - 83 | 215t s 164
Mandalay . 44’8 | 20th » - 35 | 23rd » 73

—_—
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(1) Warm and cool waves of the 28th February to the
4tk of March.~These waves preceded and followed a
cold weather storm of moderate intensity, This storm
formed in Persia on the 25th and 26th, and advanced east-
wards from Baluchistan on the 28th to Bengal and Upper
Rurma on the 3rd and 4th, The increase of temperature
in front of the storm was very marked on the 1st in
Central India, where temperature averaged 7° above the
normal, and in Rajputana, where temperature was 63° in
excess. The cool wave was of exceptional intensity. The
reduction of temperature due to the cool wave was great-
est on the 2nd in Baluchistan and Sind, on the 3rd and 4th
in Rajputana, Central India and the North-Western and
Central Provinces, and on the 5th in Bihar, Chota Nagpur,
the Central Provinces and Bengal. The following gives
data illustrating the changes of temperature due to the
passage of these two waves :—

VARIATION FROM NORMAL OF MEAN TEMPERA-
TURE PRECEDING 8 A.M. OF DATE. Total
range of
STATION. ] variation
i‘;’;&:ﬁt Date. %’&tﬁsf Date. g:::g
° ° °

Bag_hdad .| +6'5 |24th February | — 9'2| 1st March 157
Bushire . | 53 » » —74] » » 12'7
Ispahan . .| +68 | 4, » —29'4 | ,, » 362
Teheran «  +| +78 | o » =260} » 338
Quetta . - +7'0 |27th =37'2 | 2nd » 34'2
Jacobabad .| +2'L | & »” 179 | » » 20°0
Ajmere .| +86 |ist March =184 | 3rd » 27'0
Sutna . s +89 |2nd » —14'8 ) 4th »» 23'7
Sambalpur .| +52 | 3rd » -1’0 | sth ", 16°2
Chaibassa  +| +52.] » » -94) » 14'6
Bhamo . | *+479 |4th » - ¢'8 | 8th " o7
Mandalay .| 144 | » » - 48| 7th » 93

(2) Warm and cool waves of the 18th to the 24tk
March.~These waves were of moderate intensity and ac-
companied a cold weather storm which advanced across
Northern India between the 2oth and 23rd. The greatest
deficiency of temperature due to this cool wave occurred
in Baluchistan on the 1gth and 2oth, the Punjab and Sind
on the 21st, Rajputana and the North-Western Provinces
on the 22nd, and Bengal on the 23rd. The following data
illustrate the large reduction of temperature, which
occurred during this period ;=

689
VARIATION FROM NORMAL OF MEAN
TEMPERATURE PRECEDING 8 A.M.
OF DATE. Total
STATION, ;aazlg;ﬁg:
Groatestl Date, [Cpeatst Date | poniod
. ° .
Ispahan . . .| +1°3|15th Mar,{ —69 | 18th Mar. 83
Bushire « o« o of #80| 5 5 [ =106 5, o 186
Quetta . . R .| +44}16th ,, | —12°0 [ 20th ,, 16°4
Jacobabad . . o +vB|I7th | —9'4 |21t 1z
Sambhar e o o] +86|18th ,, =66 (32nd ,, 15'3
Montgomery » . .| +9°5| » . | B9 lamst 184
Jhansi . . . .| +85|igth ,, | e57iaand , 143
Dei o . o o +#78| o w | =77 w w | 155
Patna . . . «] +6°% 20th , =57} » » 121 -
Gaya . o« o of 63| » ~7'5 |a3rd 138
Sibsagar . o 458 last -68| , 12'6
Siichar + .+ o o +53| » » ? ? ?

Bhamo . . . | +63|220d,, | —42|24th ,, 105
Mandalay .« . ) O 463 s w =43 | asth ,, 10°5

1I1.—The hot weather period—The whole period
was drier and hotter than usual. Four depressions formed
in Persia in March and advanced castwards through Balu-
chistan into India. They, however, decreased in intensity
as they marched eastwards, and were of practically no
importance in India and gave very little rain. The mean
temperature of the month varied only slightly from the
normal, but was generally in defect. April was less dis-
turbed than usual, and was considerably hotter and drier
than usual over the whole of India. Temperature . was in
moderate excess in the Peninsula, and in moderate
to large excess in Northern India. '

May was, on the other hand, more disturbed than usual.
A cyclonic storm formed in the Andaman Sea, and
advanced by a curved path to the North Arakan Coast,
Moderate to heavy rain fell during the stormand for some
days afterwards in Burma. This reduced temperature
locally below the normal. A disturbance in Upper India
in the second week of the month gave genergl and moder.
ately heavy snow in the higher ranges of the Western
Himalayas. This was followed by a cool period in Northe
Western India. Weather was less disturbed than usual by
series of thunderstorms overNorth-Eastern India, and hence
the rainfall of the month was more orless considerably
below the normal, more especially in the Assam Valley,
Cachar and North and East Bengal. Temperature was
hence on the mean of the month generally above the

normal, but the excess was not so marked as in the pre-
ceding month.
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e

The following gives a summary of the more important
temperature conditions of the period :—

(1) The maximum or day temperature was in slight to
moderate defect in Baluchistan, the Punjab, Sind, the
North-Western Provinces and Bibar in March, and in
slight to moderate defect in the Punjab and Burma in
May. With these exceptions it was in excess throughout
the whole period, more especially in Central and North.
Eastern India and the north of the Peninsula. On the
mean of the period it was in slight excess in the Peninsula,
and in moderate to considerable excess in Northern and
Central India.

The following gives comparative data :=

VARIATION OF MEAN MAXIMUM TEMPRRA+
TURE FROM NORMAL IN

AREA. Hoht

Mach | AP tay a8 pered,

May 1898,

© ° . °
Asiatic Turkey (Baghdad) . -6'2 +4'7 +3'1 +0°'5
Persia (Bushire® . . . -_2'6 —-2'7 -_17 —2°3
Baluchistan (Quetta) . . —1'5 +5'1 o’ +1'2
Punjab ‘ . . . . —0'8 +5'3 —0'4 +1°3
Sind . . . . . . —0'8 +3'8 ] +1°0
North-Western Provinces and —0'2 +30 +1'7 +1°'5
Qudh, '

Bihar . . . . . -—0'4 +1°4 +2°1 +1'0
Chota Nagpur . . : . +2'3 +2'1 +36 +2'7
Bengal . . . . . +1'0 +1°3 +2°5 +1°6
Assam . . . . . +3'4 +4°2 +3°1 +3'6
Burma . . . . . +0°'3 +0'9 —-0'8 +0°'1
Rajputama , . e . . +1'0 +50 +0'8 +2°3
Central India . R . +0'2 +3'7 +1°4 +1'8
Berar . . . . . +1°'8 +36 +22 +2'5
Central Provinces e +0'6 +3'0 +1°6 +17
Deccan . . . . . +08 +0'8 +1°1 +0°9
West Coast . . . . +1i'0 +0'9 +11 +1°0
Madras Coast . . . +0'¢ -—0°3 +3°4 +12

(3) The variations of the mean minimum or night tem-
perature from the normal on the mean of the period were
similar in character to those of the maximum temperature.
The mean night temperature was generally in defect in
March, and in excess in April and May. The following
gives comparative data ;==

VARIATION OF MEAN MINIMUM TEMPERA-
TURE FROM NORMAL IN
AREA, Hot
Mash | g Ivay e peiody
May 180g.
° o ° °
Asiatic Turkey (Baghdad) . . +1°5 +3'5 -1'8 +11
Persia (Bushire) . e . —0°2 +0°2 +06 +0°'3
Baluchistan (Quetta) . . . —1'1 —1'3 -0’1 -0’8
Punjab . . . N . +0°'1 +39 +0'8 +1°'6
Sind . . e« . . Jf =15 +14 +r'0 | +o03
Ncgtl;xvﬁtem Provinces and -0’9 +1°9 +0'1 +0'4
Bihar . . . . . -—1'5 +2°3 +0'4 +0'4
Chota Nagpur . . .« . -13 +2°1 +1°9 +0°9
Bengal . . . . . =33 +2'0 +o7 -0’3
Asam . . . . .| =24 | 423 | +07 | +os
Burma . N . . . -0'Q +1°'7 +06 +0'S
Rajputana « N . A . -—1'0 +3'2 +2'0 14
Central India . . . . -0°5 +3°4 +1°6 +1'5
Berar . . o . . +2'1 +4°8 +12'4 +3'1
Central Provinces . . . -—0'3 +2°2 +1'9 +1'3
Deccan . . . . . -0"7 +1°2 +1'4 +0'6
West Coast . . . . +0'4 +1°'5 +0'8 + 0%
Madras Coast . . . . —2'0 | 409 +0%¢ —-2'0

(3) The mean daily temperature was on the average of
the month of March in slight defect over the greater part -
of India, but the variations were everywhere small and
unimportant. The mean temperature of April and May
was above the normal almost without exception in India.
The mean temperature of the month of April was in
general excess in Upper Burma, and in slight to moderate
defect in Lower Burma, where heavier rain than usual
reduced temperature slightly below the normal. On the
mean of the whole period temperature was in general
slight to moderate excess, the excess being greatest in
North-Western and Central India, Khandesh, Berar, the
Central Provinces, North and East Bengal and Cachar.
The following gives comparative data :—

VARIATION FROM NORMAL OF MEAN

DAILY TEMPERATURE IN
Hot
AReA. weather
March | April May eriod,
1898, 1898, 18g8. arch
' to
May 1898,
. o . .
Asiatic Turkey (Baghdad) . . -2'4 +4'1 +0°7 +0'8
Persia (Bushire) . . . —t'4 -l1'3 -0'6 ~-1'f
Baluchistan (Quetta) . + .| =13 +1'9 —o0'1 +0°3
Punjab . . . . . -—0'4 +4'4 +0's -n'.’
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VARIATION FROM NORMAL OF MEAN
DAILY TEMPERATURE IN
o
March April May eriod,
1898, 1898, 1898, arch
May ';%98
o ° . R
Sinde + o o« . ] =172 +2'6 405 +0'6
North-Western Provinces ) and —0'6 +2'5 +0%9 o'y
B o ] mre | wwe | ers | ey
Chota Nag'pur . . . +0'5 +2°1 +28 +1'8
Bengal .. .+ « . . -1z +1°7 +16 +o7
Assam .+ s e . +0°y +3°3 +19 +1'9
Burma . . . . . -0'3 +1°3 —0'1 +o'3
Rajputana. . . e o +471 +1°4 +1'8
Central India . . . . -0'2 +36 +1'5 16
Berar . N . . . +3°0 +4°2 +2'3 +2'8
Ceﬁt ral Provinces . . +03 +2°6 +1'8 +1'6
Deccan ° . . e . . +o1 +1'0 +1°3 +0'8
West Ceast . . . . +0'7 +1'2 +1'0 +1'0
MadrasCoast « .+ . ] =08 +0'3 +1'9 +o's

re

(4) Temperature was generally above the normal in
March and April and below it in May at the hill stations

in North-Western India,

It was

on the.mean of the

the Central Provinces during this period. The following
gives the most noteworthy of these ;==

Highest maximum

temperature re-

StaTION, Date. corded in May
1808,
L]
Akola , . B . [ . . . K 116°0
Inder , .. . {3d . e . 1155
Amraoti . . . o (18t . . . . 150

The most important feature of this period was the
excessive temperature in Cachar and the Punjab hills,
The following gives variation data for three stations in
these two areas :— :

period in slight to moderate excess, the excess increasing
eastwards from Murree to Ranikhet. The following gives

VARIATION FROM NORMAL oF
ACTUAL TEMPERATURE oF 24
HOURS PRECEDING 8 A;M.
OF DATE.
Date. SraTioN.
Maximum.| Minimum.] Maean.
o L] [
Murree . . . . . +13'7 +13°3 +13%
Ist May . <(Ranikhet . , ., .| +107 +10'8 +10'8
Silchar N . . of dr13n + 81 +10'1
Murree . B . .oy +10°8 +13°3 +12%1
20dD0. . 4(Simla . . . . .| 4102 + 99 +101
Silchar ., . . . of +13°8 + 7'4 4101
Ranikhet . . . | +1079 + 92 +10°1
3rd Do, . . .
Silchar o e« ] +nm + 95 +10'3
¢th Do. . |Silchar . . o o] 13 | 104 124

data in illustration :—

VARIATION FROM NORMAL OF MEAN
* DAILY TEMPERATURE IN
Hot

STATION, . weather

March April May tiod,
‘898' ‘898- 1898. a&r)ch

¢ May 18038,
° ° . °

Ranikhet . . . . . +3'1 +49 +1°g +3'3
Chakrata . . . . . +3'0 +3'7 g7 +2%
Simla . e . e . +2°1 +4°t +0'8 +2'3
Murree .« o« « o —o'§ +63 -0"7 +1°6
Srinagar . . . . +3'4 +1°9 -5 +o'3
Kallang . . . . +5'0 +8'5 —11 +4'1
Leh . . . . . +2'1 +36 -1'3 +1°5

There were three very hot pe‘riods during the month

The second period of very high temperature extended

from the 6th to the r1th. _
The position of the area of greatest excess of tempera.
ture during the period 1is indicated by the following

variation data :em

of May. The first period was from the 1st to the sth,
The highest temperatures of the year were recorded in
Burma, angd also in Berar, Hyderabad and some parts of

VARIATION FROM NORMAL oF
ACTUAL TEMPERATURE OF 24
HOURS PRECEDING 8§ A.M. OF
DATE.
D’A‘rz. STATION.
Maximum.[Minimum,| Msan,
o . o
6th May . |Peshawar . . o 115 +%'¢ +13%
7th Do. . {Peshawar . . ot #1109 + 53 + 81
Peshawar . . . | +14%0 +13°3 +13°6
Rawalpindi . . o +I1°9 +11'4 +11°7
¥k Do. . Mooltan . e . o +133 +10°'1 +11°7
Dera Ismail Kban N .| rio§ +117 +11°1
Rawalpindi . « . .| +143 + 80 +11'2
oth Do . { Peshawar . . o . +98 | +18 | +108
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Temperature was hence most largely in excess in the
North and West Punjab, and the highest temperatures of
the month, and in some cases of the year, were registered
in the Punjab on the 8th and gth, as shown below :—

e, s,

SraTioN. Dars, | tempera- | Moghand | p e

recorded in corded in

May 1898. tht:g)éesa:r

o .

Mooltan « .« . | 8thMay 1170 | June sth 117°5
Montgemery . . 1 8th ,, 171 5, 22nd 1186
Pachpadra « . . .| 6th , 159 | May 6th 115°9
Sirsa ¢« o e e «] 8th , 115'3 June 6th 115°3
Jodhpur . . « o 7th ,, 114'3 May 7th 114'3
Khushab . . .| 8th ,, 113°4 June 8th 1164
Umballa . . . .| oth , 112°9 s Oth 115°4

A noteworthy feature of the same period was the very
high temperature at the Madras coast stations from Coca.
nada to Negapatam, due to the prevalence of hot dry
north-west winds blowing from the interior and heated
in their descent to the coast.

The following gives variation data for four stations in
illustration :=—

VARIATION FROM NORMAL OF MEAN TEMPERATURE
OF 24 HOURS PRECEDING 8 A.M. OF

STATION,
6th 7th 8th oth 10th 11th
May. | May. | May. | May. | May. | May.
o Q o © k-] L]
Cocanada . B o o+ +5'3 +381 407! + 58| =o't

Masulipatam N o +26 +4';§ +6°6 +9'8 | +10%2 +9'8
Madras . . of +31 +5'2| +80| +72, + 87| +48

Negapatam . . .| +59( —08) +52| +5%9| +73] +3'5

The excess at the coast stations was far more marked
in the day than the night temperature, as is shown by the
variation data of the following table :—

VARIATION FROM “ORMAL OF ACTUAL
TEMPERATURE OF 24 HOURS PRE-
CEDING 8§ A.M. OF DATE.
DATE, StaTiON,
Maximum. | Minimum, Mean.
(] o o
oth May « | Masulipatam . . +15'6 +3'0 + 9'8
T . | Madras . . +10°'6 +3'8 + 72
5 sy e + | Negapatam . . +11°0 +0'7 + 50
1oth ,, . « | Masulipatam . . +16'8 +3°'5 +10°2
[T .| Madras . . . +13'0 +4'4 + 87
3 s e « | Negapatam . . +11°8 +2°8 + 7'3
1isth ,, . . | Masulipatam . . +16'2 +3°3 + 9'8
[P . | Madras . . . +10'8 —1'6 + 46
TR + | Negapatam . . +11'3 —2'g + 42

The highest day temperatures of the month were re-
corded at these coast stations during this period, and
were comparable with the maxima temperatures re-
corded in the driest and hottest districts of the interior of
India. The following gives data for these stations :—

Highest maxi- .
mum tempera- .
STATION. ture recorded Date on dw;nch
in May recorded.
1898,
e 4
Masylipatam . . . . . . 1157 10th
Nellore . e el e . . . 114'8 11th
Cocanada . . . [ . . (338 toth
Madras . . . . - . . 110'0 10th

The most noteworthy feature of the temperature condi-
tions of May was the great reduction of temperature which
followed the precipitation in the plains and hills during the
disturbed period of the second week of the month.

Temperature was very largely below the normal in
North-Western India, and more especially in the North
and North-East Punjab contiguous to the areas of heavy
snow in the hills during the third week of May. The
deficiency was much less in the night than in the day
temperature. The following gives data showing the
greatest deficiency of temperature and its locality on
each day from the 13th to the 22nd of May :—

VARIATION FROM NORMAL OF ACTUAL

TEMPHRATURE OF 24 HOURS PRE-

CEDING 8 A.M, OF DATE.

DATE. STATION.

Maximum, | Minimum. Mean.

o -] L]
tth May . .| Sirsa . . -—177 - Q' —13'4
» o e o Delhi . . . =173 —10°1 —13'7
sqth ,, . 0 | Jeypore. . . ~147 - 87 -7
3 3y o . | Sialket . . . —156 - 78 =117
15th ,, . + | Murree . . . —11"2 —11'g —11'6
3 ;e « | Dera Ismail Khan -—13'2 —66 |- —g9
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VARIATION FROM NORMAL OF ACTUAL
TEMPERATURE OF 24 HOURS PRE-
CEDING 8 A.M. OF DATE.
DATE. STATION,
Ma;gimum. Minimum, Mean,
o a o
16th May Murree . . . -z0'9 ~12'§ —16'7
» 3 e +| Peshawar . R -—14'9 -9l —12'0
1i7th ,, . .| Murree . . . —~158 —79 —11'g
» s e .| Peshawar . . -151 -— 79 . ==11°§
18th ,, . .| Peshawar . . -—13'5 - 7'3 - 99
sy 833 e o | Dera Ismail Khan . -~13'5 — 50 - 9'3
igth ,, . o | Jeypore . . B ~10"7 — 69 - 88
» o « | Dera Ismail Khan , —10'2 - 9'7 —10'0
20th ,, « . | Murree . . . ~ 04 — 98 - 9'6
2st ,, . « | Murree . . . ~19°0 - 94 —14'2
T . | Rawalpindi . . -—16"5 —10'4 —13'5
220d ,, « | Ranikhet . . ~-— 30 -—17'8 —10°4
» s o olRawalpindi . - 67 -~ 80 — 74

As a result of the contrast between the excess in the
day temperature of the second period and the diminished
night temperature of the third period of the month of May
in North-Western India, the absolute range of temperature
during the month was unusually great and exceeded 50° at
stations for which data are given below t~—

Absolute range
STATION. during the month
of May 18¢8.
L]
Kalat . . » . . . . . . . 60’7
Pishin ", . . . . . . . 541
Sharigh . . . . . N . . e o | 518
Daas,. . . .. . . . e e e 50'8
Khushab . . . . . . . . . . 54°9
Peshawar o . . . N . . . . $3°0-
Rawalpindi. . [ . . . . . . st'9
Sirsa . . B . . . . . B . . 50°'s

The third very hot period of the month was from the

The period from the 1st to the r2th or 13th June was
unusually hot over the greater part of the interior. The
monsoon currents were established on the west coast on
the gth and roth, and at the head of the Bay on the 11th
and 12th. They adva nced rapidly into the iaterior, and
the area of greatest excess of temperature, which was in
Berar and the Deccan at the beginning of the month, was
transferred to the North-East Punjab from the 6th to the
8th and to the West Punjab on the 1oth. These changes
are illustrated by the following data for the stations at
which temperature was most largely in excess on each day
from the 1st to the 13th:—

VARIATION FROM NORMAL OF

Dars. STATION,

Maximuem | Minimum | Mean

tempera- | tempera- | tempera-
ture, ture, ture,

o ) °
tst June . .| Mooltan . .| + 90 + 91 + 91
2nd ,, . . . | Sholapur | O+ 83 + 88 + 86
ard ,, . . . | Hyderabad + 9'5 + ¢'8 + 97
4th . . . Sh(?l:c;ua:) . .1 +loo + 74 + 87
5th . e .| Chanda . o Frrg + 97 +10'6
6th ,, . . . | Rawalpindi o +102 +15°1 +13°7
7th ,, . ' . | Ludhiana . .| + 89 +12°3 +10'6
8th ,, . . . { Ludhiana . .l + 68 +141 +10°§
oth ',, . . . | Sialkot . . + 76 +12°0 + 9'8
1oth ,, . . « | Rawalpindi .| + 60 +12% + 92
uth ,, . . . | .Raw lpindi. | + 47 +11'6 + 82
Jath . . .|Mooltan . .| + 81 + 76 + 79

13th ,, o . .| Mooltan . «f + 41 +10%7 + 74

The highest temperatures of the month were generally
recorded in Upper India between the tst and the 13th. -

The following gives the highest temperatures recorded
at the hottest stations during this period :—

agth to the 31st. The maxima temperatures of the Highest maxi- 3
year in Sind and North-West Rajputana were recorded STATION. mum temperature DT—:; ::i:&hlch
during this period. The following gives the absolute June 1808, .
maxima temperatures at stations in that area :— '
o
Highest maxi- ] Jd .
S . Date ‘mumtemperature Jacobabad o« . o e e 123'0 8th
TATION. . recorded in . 1z st
May 1808, Bickancer . . . . . . 9
Mooltan . o+« « « « e 117°5 5th
Jacobabad e e s e e . st 123'0 Ludhiana « s+ e s s . 1153 7th
Bickaneer . . . . . . 3ist 115°8 Lahore . . o . . . . 1146 7th
Hydeﬁbd e e e e s 3oth 114°2 Sialkot « . o e . e e 117% 7th
D
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III—~The 8outh-west monsoon period—The
variations of the temperature conditions from the normal
were dependent upon the distribution of the rainfall. The
first advance of monsoon winds occurred slightly later
than usual in the Arabian Sea. They set in on the gth
and 1oth on the Konkan Coast, and extended-rapidly into
the interior of Central and North-Western India. The
rains were initiated in Bengal by a storm which formed
in the north-west of the Bay on the 12th and 13th.
The monsoon current on the West Coast fell off rapidly
on the 17th and 18th, and a short break in the rains
commenced in Upper India on the 19th. It extended to
the Gangetic Plain, Central India and the Deccan on the
21st and to Bengal on the 25th, Rain recommenced
on the 29th and was fairly general on the 3oth.

The currents were fairly steady in July and the greater
part of India received abundant and favourable rain. The
Bombay current was weak. in August, and hence those
areas which are chiefly dependent upon it including the
Punjab, the Deccan, the West coast districts, Berar and
Rajputana received less rain than usual, whilst the dis-
tricts chiefly receiving rain from the Bay current obtained
an excess of rain. In September the whole of India with
the exception of Orissa, Sind, the Punjab, Rajputana,
Central India, North Bombay, Berar and the Central Pro-
vinces obtained larger amounts of rain than usual, The
excess was on the whole most pronounced in the Deccan
and Southern India, and the defiriency in the Punjab and
Rajputana. The following summarizes the chief features
of the mean temperature conditions of the period :~—

1st=Temperature was in considerable excess in Upper
India (including the Punjab, Sind, and Raj-
putana) in June and August, and in slight to
moderate excess in the same area (excepting
the submontane and hill districts of the Punjab)
in July and September.

__The following gives comparative data :—

VARIATION OF MEAN TEMPERATURE FROM NORMAL
IN
AREA.
Period
Jl‘me July August [September| June to
1868, 1898, 1898, 1898. [September
18y8.
. . . ° .
Punjab . . . 4136 —-13 +3'1 +o0'5 +1°5
Rajputana . . . +31 +2°5 +3'8 +2°4 +19
Sind , . +1'9 +0'7 +0'¢ +10 +1'0

and — l emperature was throughout in shéﬂt}g mode-
rate defect over the greater part of the
Gangetic Plain, Bengal and Orissa and was on
the mean of the whole period normal or in

very slight defect in these areas. It wag

normal also in Burma and Assam, as shown

below :—
VARIATION OF MEAN TEMPERATURE FROM
NORMAL IN
AREA, Period
June July August |September| June to
1808, 1898, 18¢8. 18¢8. |September
. - 18¢8.
. L) . ° °
Burma . . . 410 +0'3 -0"1 +02 +0'3
Assam . . . +1°1 +0°§ +0°3 —_—12 +0'
Bengal . . . -0y +0°'3 +0°3 07 [
Orissa . . . +o'e —o's -—0'3 +0'6 [
Chota Nagpur . . —0'3 +0°'3 —03 +073 [
Bihar . . . +0'1 +0'8 -0’3 -9 -—p'3-
North-Western Prov- +0'1 -0’ —o'y -—0"0 —r'5
inces and QOudh.

grd.—The temperature was throughout in slight
excess over the greater part of the Peninsula.
On the mean of the period temperature was
normal or in very slight excess. The following
gives comparative data :—

VARIATION OF MEAN TEMPERATURE FROM
NORMAL IN
Axza. Period
June July August [September| June to
1898, 1898. 1898. 1898, |September
1808.
° ° . ° .
Berar. . . . +0°9 +0'2 —1'6 +0°9 +0°t
Central Provinces . +1'2 -—02 —-1'8 +0°3 —0'1
Hyderabad . . . +2°5 —o'1 +0'9 +1°2 +1°1
Kathiawar and Cutch +0'5 +1'0 432 —0°2 +0'6
Khandesh . . . +1°2 +0'6 —~0'6 +0°3 +0°4
West Coast . . +0°9 +0°4 +1°1 +0'2 +0°'6
Bombay Deccan . +1°6 +0'3 +0'2 +0°4 +0°'6
Madras Coast . . +0'1 +0°'8 +10 —0%4 +0°¢
Madras Deccan . . +0'8 +0°'g +2'0 —0'3 +0'8
Mysore . . . +0'3 +1'T +1'y ° +0°'8
South India . S0 +18 +2°' +2° -0"2 +1°¢

IV.—The retreating south-west monsoon
period.—The rains ceased somewhat earlier than usual
over the whole of Northern and Central India and the
North Deccan. A storm, which formed in the centre of the

Bay on the gth and 10th October, advanced to the Circars
and there recurved, marching through Ganjam and Orissa
into South-West and Central Bengal. It gave very heavy
r;in from the 12th to the 16th in North-Eastern India, the
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last rain due to the south-west monsoon in Northern India.
Burma received showers until the 220d, when fine dry
weather set in and continued steadily daring the remainder
of the period. Southern India, more especially the Coro-
mandel coast districts, had moderate to heavy daily rain in
the last week of the month. A cyclonic storm, which
formed in the south-west of the Bay and crossed the Coro-
mandel Coast on the 6th November, was followed by daily
rain in Southern India until the 16th, when dry weather set
in for a short period (until the 25th). Weather was showery
and feebly unsettled from that date to the end of the
month and also from the 1st to the 3rd, the 17th to the
23rd and the 25th to the 3oth December. The rainfall was
heavy between the 26th and 3oth November, and agaln
from the 25th to the 3oth December.

Fine and unusually dry weather held steadily in North-
Western and Central India during the season until the last
week of December, when a cold weather storm gave
moderate to heavy snow in the hill districts in Upper India.

The abnormal features of the temperature conditions of
the period were chiefly due to the abnormal distribution of
the rainfall of the period—more especially the deficiency in
Burma and excess in the southern half of the Peninsula.

The following give the most noteworthy features of the
day temperature of the period :—

The excess was greatest in the area represented by the
stations for which comparative data are given below :—

VARIATION FROM NORMAL OF MEAN
MAXIMUM TEMPERATURR IN
STATION. Period
October |November |December |October to
1808. 18g8. 1898, | December
1898
o o -] o
Abola . B . +4's +5°'1 +6s +5'4
Kbandwa . . . . . +43 +6'¢ +53 +5's
Amraoi . . . . .| +38 +47 +57 +¢6
Nagpar . .o « . . ? +4'1 +30 ?
1ndore . . . . +3's +47 +2'5 +3'6
Neemuch . . . . . +4'3 +4'7 -0's +128
Dessa . . . . . +59 +50 -2t +2°9

(5) The maximum day tempera;i;fé was steadily in
excess throughout the period in Burma, as

shown below :—

VARIATION FROM NORMAL OF MEAN
MAXIMUM TEMPERATURE IN

() The mean maximum temperature was consxder- Anza
* Perfod
ably in excess in October and November in October |November | December |October to
Rajputana, Kathiawar, Cutch, the Konkan, 18¢3. 1898 1848, Delcggns:ber
Central India, Berar, the Central Provinces, :
Hyderabad and the Bombay Deccan. It was
also sllghtly in excess over the greater part of o o o o
that area in December. The following gives T - - ot
data 1= -
- Burmalolaod . . « .| <+02 +2°S +2'3 +1'6
VARIATION FROM NORMAL OF MEAN (¢) Tone day temperature differed by very small
MAXIMUM TEMPERATURE IN
amounts from the normal throughout the
eriod in North-Eastern India, though there
Ausa. Period P X ) &
October | November December [October te was a slight tendency to higher temperature
1898, | 18G5 | 1368 | Decesther - than usual in November and December, as is
shown by the data given below :—
o o o o
VARIATION FROM NORMAL OF MEAN
- MAXIMUM TEMPERATURE IN
Rajputans . M . . +4"1 +39 -—14 +3°s
S R 2 1L +45 | =0 +30 -
Cutch s Anza. Period
Kathiawar N +34 +3'9 —24 +1'6 October |November | December October to
- 1898. 18¢8. ®98. | December
Kookan . « o « o] #24 [| +13 +vo +16 1398.
Bombay Deccan . - +2'9 +1°9 +27 +2'5
Ceatral India . . . . +31 +4'4 +1'3 +39 . R o
. . . 6- »,
Berar . . o+ +40 49 +61 +5'0 U e ves cos
Hyderabad . . . . +3'7 +1°7 +3'7 +30 Besgal . . . . . —o7 +06 +o'5 +0.1
: . . . ., '6 - .
Central Provinces +1'9 +3 +43 +3'3 Bihar .. —e3 o' 1o +0'6
Chota Nagpur . . . —e3 +21 +30 +1'6
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(d) The mean maximum temperature was either
normal or in slight defect over the greater
part of Southern India.

This feature is most fully shown by the data for the
following six stations :—

VARIATION FROM NORMAY OF MEAN
MAXIMUM TEMPERATURE IN
STATION, Period
October [November | December [October to
1803, 1898. 1898. December
1808,
(-] ] L] °
Madras . . . . . -—0'8 —1'0 +0'4 —0'§
Negapatam . . . . +1°32 ~-1'0 ? ?
Salem f . . . . —0"1 —2'3 —-i'2 -1'3
Trichinopoly . . . o ot —16 ° —0'6
Madura . . . . S Y ~-1'6 -1'3 -1’8
Coimbatore . . . . —o0"1 -1’9 -0'8 —0'9

The excess was most pronounced in the area including
the stations for which comparative data are given below,
and was abnormally large in December :—

VARIATION FROM NKORNAL OF MEAN
MINIMUM TEMPERATURE IN
STATION. Period
October [November | December [October to
1898, 1808. 1898, | December
18g8.
o ° o c
Akola o . . e . -1’5 +2°1 +9'7 +3'4
Kbandwa . . N . o —2'g +3°'5 +89 +3'3
Amraoti . . . .. ? +33? +6°3 ?
Malegaon . . . . . —0'9 +26 +7°3 +30
Hoshangabad . . . | =18 +31 +6'4 +2°¢
Sholapur . . . . +10 +0'6 +5'9 +2'5
Jubbulpore e e s ol =25 +2'2 +6'3 +2'0

The variations of the mean minimum temperature from
the normal were even more marked than those of the day
or maximum temperature. The following summatizes the
chief features :—

(1) The mean minimum temperature was in slight
to large excess in the area including the North-Western
Provinces, Rajputana, Cutch, Kathiawar, Gujarat, Central
India, Berar, Khandesh and the Central Provinces during
November and December and in the Bombay Deccan and
Hyderabad throughout the period, as shown below :—

VARIATION FROM NORMAL OF MEAN
MINIMUM TEMPERATURE IN
Arza, Period
October |November |December |October to -
1898, 18¢8. 18¢8. December

188,

o ° ° o
North-Western Provinces and | —i1 +0°8 +12'9 +0°'9

Oudh.

Rajputana . . . N —0'7 +3'5 +1°'5 +1°1
Cutch . . PR . +o'4 +4'3 +1'9 +12'3
Kathiawar . . . o| =08 +6°2 +29 +3'8

Gujarat . . . . . ? +4'8 +5°'8 ?
Central lndia . . . B —1'0 +3'5 +49 +12'5
Berar . . e . .| =13 +2°1 +80 +2'g
Central Provinces . . . —2'3 +1'3 +5'6 *1'6
Khandesh , N . .| =—o'9 +2'6 +7'3 +3'0
Bombay Deccan . . . +0'8 +0°3 +4°3 +3°7
Hyderabad . . . o +1'8 +0°6 +5's +1°4

(2) The night temperature was in slight excess in
the area of rainfall ,in Southern India. The following’
gives comparative data ;—

VARIATION FROM NORMAL OF MEAN MINIMUM
TEMPERATURE IN
TATION. .
§ Period
October November | December | October to
1898. 1898. 1898, December
. 1898,
° ] -] ' °
Madras . . . —0°5 +0°6 +1'0 +0'4
Negapatam . . . +0'8 +0'7 ? ?
Salem . . . . +15 +0¢ +1'2 +1'0
Tiichinopoly » . e +0'9 +o'z +15 +0'g
Madura . . . +0°S -0'3 +0'7 +0's
Coimbatore . . . +0'9 —0'4 —0'1 +0°1

(3) The mean minimum temperature was generally
normal or in slight defect in North-Eastern India due
to the prevalence of drier weather than usual, The
following data illustrate this feature :—

VARIATION FROM NORMAL OF MEAN MINIMUM
TEMPERATURE IN

AREA, Period
. October | November | December | October to
1898, 1898. 1808, December

1898,

o o o °
Assam . . . . -—0°4 —_—1'1 +0°'3 —0'4
Bengal . . . . -0'3 +0'1 +0'3 °
Bihar . . . . —0'6 +0'6 +1'6 +0'§
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(4) The night temperature was below the normal to
a slight extent in Burma. This was due to the prevalence
of unusually dry weather following the early termination
of the rains. This favoured rapid nocturnal radiation,
and hence, although the day temperature was above the
normal, the mean minimum temperature was below it, the
deficiency being greatest in the coast districts of Lower
Burma. The following gives comparative data for seven
representative stations :—

VARIATION FROM NORMAL OF MEAN MININUM
TEMPRRATUKRE IN
STATION, .
Olcggsb‘er Nov‘r;‘r)nsl?er De(l:esr;xslfer %{:5:):.:::::
1808.
o o 0 | [ ]
Mergui . . . +2'6 +1°5 ? ?
Tavoy . . . +eo'l —0'9 ? ?
Moulmein . . . 409" —0'1 -1'6 ~-~0'3
Rangoon . . . ? —2°% ? ?
Bassein . . . +1'5 —0'7 -0’1 +0'3
Diamond Island . . ? ? +1°4 ?
Akyab . . . . +0°7 —-1'9 —2'2 -1

The chief ahnormal features of the mean temperature
of the period were as follows :— ,

(1) The mean temperature of Burma was practically
normal, but the diurnal range averaged about 14° above
the normal, as the maximum temperature was slightly
above the normal and the minimum temperature normal,

The following gives comparative data :—

—_

VARIATION FROM NORMAL OF MEAN TEMPERATURE
IN
ARrua, Period
October | November | December | October to
1898, 1898, 1898. December
1898,
o o o o
Burma Coast . . +1'6 +0'2 ° +0'6
Burma Inland . . +0°4 +0'5 +21 } +1'0

(2) The mean temperature of the period was in very
slight excess in North-Eastern India. Both the maximum
and minimum temperatures were below the normal by
small amounts in October and generally above it in Nov-
ember and December. The following gives variation
data of the mean temperature from the normal in this
area:—

[ 2
VARIA TION FROM NORMAL OF MEAN TEMPERATURE
IN
Period
Axza. October | November | December | Octuber té
1898, 18g8. 1898. December
1898,
. ] ° -] [}
Assam . . . . -—0'2 —0°2 +0'5 °
Bengal . . . . -0's +0'3 +0°'4 +0'1
Bibar . . . —0'8 +0°9 +14 +0'6

(3 In Southern India temperature was practically
normal, as in Burma, but the diurnal range averaged
about 1° less than usual due to the night temperature
being above the normal to a greater extent than the day
temperature, The following gives comparative data for
six stations :=—= :

" VARIATION FROM NORMAL OF MEAN TEMPRR-
+TURE IN,
Period
SraTion. October November | December | October to
1898. 1898. 1898. December
1898,
o (-] o ' [
Madras . . . -—0°7 —0'3 +0'7 -0'1
Negapatam . ' . + 1 —0°2 ? C?
Salem . . +07 -1’0 ° -0’y .
Trichinopoly . . +0'4 —0'7 +0°8 +0'3
Madura . .« -l'0 -1’0 —0'3 —0'8
Coimbatore . . +04 -13 -0’5 ‘—os

(4) The important feature was the unusually high
temperature in the largearea including Rajputana, Central
India, Cutch, Kathiawar, Gujarat, Khandesh, Berar, the
Bombay Deccan, Hyderabad, the Central Provinces, Chota
Nagpur and the southern districts of the North-Western

"Provinces. , The following gives data shdwing the amount

of the excess t= . '
VARIATION FROM NORMAL oF MEAN TEMPER-
ATURE IN
AREA . Poriod
d Octobar | Ncvember | December | October to
: 189, 1898. 1898, December
1808.
° ° ¢ °
Rajputana . . . +1'6 +3'3 +01 +16
Cutch . . . . +2'0 +4°4 -0t +2°t
Kathiawar . . . +13 +51 +0'3 T 432
Gujarat . . . ? +4'3 +35 ?
Khandesh . . . +16 +3'5 +5°'5 +3's
Central ladia . . +1°3 +4'0 +34 +13°8
Berar . . . . +1'5 +36 +7'1 +4'1
Central Provinces. . —03 +2°5 +5'0 +9°4
Bombay Deccan . . +1'9 +1'0 +3'5 +3'1
Hyderabad . . . +3'6 +1'3 +4'6 +88
North-Western Provinces| +0'3 +1°3 +1'6 +1'0
and Oudh. .
Chota Nagpur . -~0'6 +1°1 +19 YT
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¥
~ The following gives comparative data for stations in the
area of greatest excess :—

VARIATION FROM NORMAL OF MEAN TEMPER-
ATURE IN
STATION. Period
October November December | October to
1898. 1898, 1898, December
18y8.
[ ] o ] -]
Akola . . G +1'S ' +4'6 +81 +4'4
Amraoti . N . ? +4'0 +6'% ?
Khandwa . . +0'9 +50 +7'1 +4'3
Malegaon . . . +1°6 +3'S +5'5 +35
Nagpur . . . +1'0 +2°9 +5'3 +30
Hoshangabad . . +06 +32 +4'8 +2°9
Indore . f . +1°3 +4'3 +3'6 +31
Neemuch . . +1'7 +4'2 ? ?
Deesa . . . . +2'6 +53 +1'0 +3'

As already pointed out the excess in this area was
much greater in the night than the day temperature.
The conditions and relations were hence altogether
different from those usually obtaining in finer and drier
weather than usual in Northern India. These temperature
features were most pronounced during the first half of
December. The following gives the variations of the
maximum, minimum and mean temperatures, day by day,
for two stations at which the mean temperature was most
largely in excess from the 3rd to the 15th :—

VARIATION FROM NORMAL OF
DATE. STATION.
Maximum | Minimum Mean
temperature. temperature./temperature,
¥
o . e

ard December |89.8 . | Malegaon . + 12 +20% +106
aed » Khandwa . + 54 +12°2 + 88
sh ' Khandwa . + 86 +19'4 +14°0
4th ” ” Akola . . + 6o +14'2 +10'1
5th " » Khandwa . + 91 +23'2 +15'7
sth . Malegaon . + 04 +181 " 4138
6th ”» s Abkola R + ‘9-7 +30°'1 +149
6th ”» ' Khandwa . + 86 +20°'6 +14'6
sth v » Khandwa . c+ 77 +17°7 +132°7
7th » Akola . . + 73 +16°4 +irg
sth » Khandwa + 772 +19'0 +13°1
sth " ” Akola . . + 90 +16°2 +12°6
sth " " | Khandwa . + 8% +14°4 114

VARIATION FROM NORMAL OF
Darz. STariON.
Maximum | Minimum Mean
temperature.temperature. tcmperature. |
oth December 1898 .| Akola . . + 81 +13'6 | +10°9
toth » Khandwa . + 99 +16'4 +13°2
oth » Akola . +10°1 +14'8 +12°§
tith o Khandwa . + 9'9 +17°6 [ +13°8
nth P Akoia . . + 93 413%9 +11°6
12th . Jubbulpore . +11'7 T 4161 +13°'9
12th . Saugor . 114 +15'1 +13°3
13th . . Jubbulpore . +11°7 +17°5 ¢146
13th ”» Akola . N +10°2 +14'2 +1272
14th ” Jubbulpore . + 88 +14°2 +I11°5
14th » ) Akola . . + 838 +12'7 +10°'8
1sth » Sambalpur . + 75 +13°4 +10'5
15th » Akola . . + 85 +11°6 +10°t

The year.—The following table gives the variations
of the mean temperature of Extra-Tropical and Tropical
India and also of the whole of India from the normal,
month by month, during the year 1898 ;—

VARIATION FROM NORMAL OF MEAN
DAILY TEMPERATUTE IN
MonTa. ] T[‘r:::)zz;l Tropical Whole
l;g;;‘ Fr::lndl'?.ahle li;‘gt;:
Table 11 1. Tabls 11,
. ° .
January . . . . . . +1'5 -0’1 +0'8
February . . . . . . +0’1 -0'3 -0t
March . . . . . . +0'6 +0°'2 +0'%
April . . . B . . +3°4 +1°2 +12's
May . . . . . . +0°S +0'6 +0'6
Juge . . . . . . +10 +0'6 +0'8
July . . . . . . -0’4 +0°'2 -—0"1
August . . . B . +o0'4 +0°3 +o's
September . . . . . -0"3 +0°1 —0's
October « . . . . +0'8 +171 +0'9
November s e e . +08 +0's +07
December e v e e +0'6 +1'8 +11
Whole year . . . o . +0'8 +0's +07
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The following table gives the progressive variation of
the mean annual temperature of the past 24 years ;=

I
YAz, ‘ Nu?;fb “ Mean anomaly. | - Progressive
stations. variation.
L[] - °
1875 . . . . 72 -—~0°129
1876 . . . . 72 —o'08 $0°21
1877 . . . . 74 +0'17 +0°25
1878 . . . . 74 +0°62 +0'45
1879 . . . . 70 -0y —0'75
1880 . B . . 106 +o013 +026
1881 B . . . 110 -0'0) ~—0'14
1882 . . . . 1n3 —~0'11 —0'to
1883 . N . . 133 —0"48 -—0'37
1884 . . . . 122 -0'61 -0'13
1885 . o . . 131 —0'329 4+0°32
DL
Atmospheric

Full information of the barometers in use at Indian
observatories and of the methods of reducing the observa-
tions and obtaining the mean daily and monthly pressures
will be found in the annual reports formerly issued by the
Department (e.g., pages 58 and 59 of the report for 1890)
and also in pages 8-9 of the monthly review for January
1898.

In Table I of each monthly review the monthly mean
daily pressure (corrected for temperature) is given in the
fifth figure column, and the variation from the normal in the
sixth figure column, The normal monthly mean pressure
values were recalculated for all first and second class
stations in 1896, and will be found in Table VI of the
Annual Summary for that year, The additional data for
the years 1891—1895 were utilized in calculating these
means, which are hence based upon the whole of the
available data up to the end of 1896. The varia-
tion data in the monthly reviews for the year 1398 were
obtained by a comparison of the actual monthly means
with the corresponding normal monthly means published
in the Annual Summary for 1896, and the variations of the
monthly pressures of all first and 'second class stations in
in 1898 are given in Table V (below), The figures in the
fifth and sixth figure columns of Table II appended to the
present Annual Summary, giving the mean pressure of
the air and its variation from the normal fpr all first and

Number .
YEAR. of Mean anomaly, Progressive
stations, variation,
° °

1886 . . . N 122 +0'03 +0°37
1837 . N . 126 ~0'33 -—0'31
1888 . . - . 127 +o'3;6 +0°59
1889 . . . . 81 +0°'86 +0'So
18g0 . . . . 85 +0°13 +0'73
1891 . . . . 72 . —~—0°03 =016
1892 . . . . 74 +0'66 +0'69
1893 ., . . . 68 ~-1'33 =199
Beg . . . . 66 +o'11 +1°44
1895 . . . ' 69 +0°'85 4024
1896 . . . . 67 +1°30 +0°g5
1897 . . . . 75 +0'90 ~0'40
188 ., . 75 +0'65 ~0°35
Pressure.

second class stations, are comparable with the corres-
ponding data of previous years published in the annual

+ reports and summaries. -

In the seventh figure column of Table II in each monthly
review the mean pressures reduced to sea-level and cor-
rected to donstant gravity (Lat. 45°) are given, These,
it should be noted, ate not comparable with the sea-level
pressure values of the years 1875090 as given in the
Annual Reports for those years, for previously to 1891 no
correction was made to reduce the monthly pressure
means to standard gravity.

In Table I of each monthly review and also in that
appended to the Annual Summary, the pressure data are
given for a fixed hour (v5., 8 A-M., local time) of the day-.
The second figure column in those tables gives the mean
8 A.M. pressures for the month corrected for temperature,
In the third figure column the variations of the mean 8 A.M.

pressures from the normal mean 8 A.M. pressures are ex-
hibited.

IS

Normal 8 A.M. mean monthly data for the great majority
of stations wjll be found in the Annual Summary of 1894,
Tables VII and VI

The mean pressure data for the year 1898 will be found °
under the headings ‘¢ Pressure ” in Tables | and I ap-
pended to the present Annual Summary.
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TABLE V.—Comparison of monthly mean pressures in

1898 with the averages of past years.

“l'li)‘::;’l'ﬁo"c“- STaTION, January. | Febroary| March, April, May. June. Jnly: Avugust, September. | October, [November,{December.| ¥ear.
" [} L] v n L ” L ' " ” "
Port Blair .| +-017 | —'069 | —'025 | 4007 [ -'013 | =‘020 | +'0I2 +'014 | —'008 | —'024 ° -'009
Rangoon of #0151 | =08 | —'046 | ~'007 | ~—023| =038 | ~'023| —0o11 +%009 | =017 | =038 | ~'020| —'024
B urMaCoAsT
AND Bay/f! Diamond Is-| 4006 | =083 | —040,| =004 | ~'024| =—'035| ~—-025| —‘006 +017 | —'014 | ='034 | =-015 | =‘021
ISLANDS. land. . )
Cocos Island. | 4°00g | —'078 | —021 ? +°020 | —'023 | —'015 | =006 +°017 | —016 | —042 | —~036 | 4
Akyab . . ) w078 | —‘041 | ='Ol0 | =030 | —037 | ~—017 | =027 +°'016 | =002 [ —031 | —023 | ~"023
Silchar . +015] ~=067| —033| —o031 | =027 | —031 | =-014 | —039 +'019 | —°001 | —'030 | —'028 | e='022
Assam .(|Sibsagar .| 4006 | —069 | —'037 | —008 | —014 | —'046 | =007 | —'043| +'005| —'003 | —'034 | —048 | — o025
Dhubri «] 4007 | —064 [ —*013 ? —027 | —043 | —*017 | =057 +°006 | —'014 | =034 | =037 ?
( Chittagéng .| —'003 | —©076 | =037 | —011 | —°029 | —043 | —o031 | —'058 +004 | —0I1 | —'042 | —'021 | =030
Narayanganj.| +4'0o5 | —'064 | ~'0235| =—‘001} =009 { —'021 | —'010 | —°047 +019 | —o001 | — ‘031 | —‘025 | —'018
Calcutta (Ali-| +‘017 | —'058 | ='019 | —'005 | =008 | —018 | —'014 | —'048 +015| +°006 | —033 | —'032 | ~'016
pur). ’ .
BENGAL AND Saugor Island | 4001 | —'069 | —'026 | —007 | —013 | —'031| ~'03§ | ~--050 + '005 o —'039 | ~'045| =‘0235
Orissa. Burdwan .| +003 | —071 | —o14 | —o11 | ~‘015| ~020| —o14 | —~054 | +'004 o | —024 | —031 | —-021
Berbampore ,| +-012 | —056 [ —013| ~'013 | —008 | —014| —0123| ~‘054 +'007 [ —002 | =027 | —w032 ] =018
False Point .| +4°'008 | =-068 | —'024 | —'012 | —013 | —'039 | —035]| —040 —'002 [ ='003 | =037 | —‘041 | —'02§
Cuttack .| 4016 | —*056 | —'014| —'008 | —‘005| ~028 —-027]| —o025 + 001 o —'023 | —'036 | —'018
Hazaribagh +'004 | —'068 | —'0o13 | —020| —023]| —o023| —'031 | —053 —'008 | —'007 | ='039 | —'047 | —'027
GANGET!IC Patna ., ol +'011| =068 ( —'014] —030 | —018| —-0r15| =—'023 | —'049 -'003 o —'034 | —'049 | =024
g":': T‘:D Darbbanga .| 4007 | —076| —'021 | —~'018 | —024 | —020| —'018 | =050 | —'008 | —'012 | —038 | —o047 | =027
Nagpur. Allahabad .| +-013 | —'073 | +'003 | —026| —011| —~023| =020 | ~035, 4006 | —003| —'035 | —'048 | =-031
Lucknow .| 4009 | —'070 | —"003 | —'023| —012 | —'029| —OI1 | —047 ~'0C3 | =006 —o043 | =050 | =024
Debra Dun .| +4'00g | =080 | —'008 | —‘019 | —020] —'045| =~'003 | —'036 —'003 | ~'017{ —'032 | —'046 | —'025
Roorkee +'004 [ —075 | =005 ='018 | =010 | —033 | 4'0006 | —'034 o —'012 | —'034 | —'041 | =021
UrrPER Sus- .
H1MALAY- Meerut »| #0001 | =076 | +°004 | —024{ ="002| —'034| +'002| —035 +'004 | —'009 | —*047 | —047 | —°022
AS. '
Lahore .| =001 | —103| —002| —t040| =008 | —056| +'015| —'051| —012| —o19| —'043 | —-o47 | =030
Ludhiana o] #°006 | —08g | +'002 | —‘023 [ —013| =057 | +009 | —'041| =003 | —orr| —035| —036 | —o34
Peshawar .| +<004 | —116 | +°'002 | —040 o —0'69 | —001 [ —o70| —o013]| —'033 | —'041 | —047 | —'035
Inous Vat-
I':IEY anp || Mooltan o| 005 —110| #0132 | —038 | +°003 | —'048 | 4002 | —'044 | —'O14 [ —'019 | —'032 | — o032 | —026
ORTR- :
WEST Raj Jacobabad .| +'007 | —108 | 4021 | ~'037 | —009 | —~058 [ ~010]| —045] ~—'027 | —'026 | —035 | —042 | —~*033,
PUTANA, -
Kurrachee .| +-017 | —'097 | ~'004 | —*038 | +°012 ] —023 [ —011 | +°004 -'014 | —'018 | —"047 030

—'023
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TABLE 'V.—Comkart'sorg of monthly mean )reuures tn :8§8 with the averages of past years—contd.
Msmgonosoaicat " Sranon. January. | Februar| March. | April. | May. June. | Juiy. | Aogust. |September. [October. |November.|December.| Yuar.
" ” " ” " ¥ L4 [ 4 L ” 14 L4 .
Jeypore + 034 | ~'083 | +023 -'—'oro +'001 [ —038| —011 | —013 +001 | ~<007 | —042 | 038 | —014
East Rajeu- | | Ajmere .| +-0e3 | ~"100 “+-008 | =023 +"ooz -;038 =031 | —o021 —'ooj —'022 | —'060 .—'056 -'oh
TANA,CBN-
TRALINDIA,{ | Deesa . +'037 | —084 | +o010| —013| +'0l0| —o035| —0a8 | o004 ~006 | w‘0o19 | —046 | —'023 | — o015
::,D Gui- Noivg‘ong .| #0288 | —081 | +'017 | —r024 | —'001| —017 | ~'009 | — 010 +016 ——'oz.s ? ? ) ?
' Agra . +°'008 | —0go —Q-oos —040 | —018 | —'053 [ —'019 | —'033 [ —or1 | —-025 | —058 | —‘054 —033
( Belgaum .| +-026 —;061 —'010 —'625 =012 | —'023 | —'040 | +'012 | —'O17 | —*016 ;~033 ~'033 | —~019
Sholapur o | +037 .——'058 —-'0§0 | —'020 | 4001 | ~'022 | —'034 | +°'01§| =009 ' —-ot0 —031 | =028 | —014
Poona . R c40 | —'086 | —009*| —°'018 o —o013| ~028| +:025| —o12 [ —013| —039 | —'029 | — 012
Akdla +°056 —‘654 +-098 | —o19 | —'006 ‘-—'.czx —034 | +013] —'006 | —o012| —043 | ~'043 | —013
‘ Buldana o| 4049 | —064 | —00s | —'020 o =017 | =031 | +'0%7 o —'003 | ='033 —'031 | ~012
4 Khandwa . .| +053| —200| o | —o0a8| +'007) —008| —0a3| +02r | +006 | +oor| —o038| =034 | ~or1
Hoshangabad:| +°048 | —'067 | +005| —'03q| ~*005| —'019 | ='026 | +-olg +033 | +o12| — 036 —'034 | —o10
Deocax - Nagpar +°046 | —'054 | +'016 | =013 | —'004 | —o007 | ~—'020 | +'016 | +'027 -'o;:5 '—'024 ;-'029 -';306
Jubbulpore .| +w034 | —o73 [ ? ? ~012 | —‘o14 | —'020 | —015 +°00g ° —'043 | =042 ’
Sangor +f 4032 —'075 +'006 { —'017! +°'0r1 | «~'010 ] =‘003{ +'Olo +'009 | ~‘004 |. ~'029 | =‘040 | ~‘00Q
Satna ol +%027] =077 | +°006 | —037° =006 —'034 | —025 | —'029 ] —004 | 034 | —040 | —‘019
Raipur » ..} +'042 | =053 | +'o13 ;-‘004 +‘oo§ —ol1 | —='023 '-'004 +023| o -~'025 | ='033 | —‘'006
k Hyderabad 4037 | —0854] +003| ='006| —'008| —-016 —-o;z + 019 +003 | —'002| ~'045} =‘040 -:oxa
(Deccan).
Bombay | +o023) ~'047 | ~023| =018’| +'003| —v00g | —'03r | +°031| TO7| ='023| —043 | —'035} ~—OL5
Ratnagiri { +'024{ —044 ] ~016 —'612 +004 | —-009 '-'031 © +'030 —'021.| ='026| =036 | —025| - "ou
Wesr Coast . . .
_ Karwar +010 | —'054 | ~'024 | =021 | =" —'011 | —‘040 | + 021 —'026 | ~'032| —'040 | —039 | —‘0ar
Cochin +017| —042 | ~013| —°009 | =‘010| -‘008 | ~'031| +'on —019 | =028 ~036| —o25| ~016
. Salem . .| +-o19 =-69| —org ~098 | —024| —'033 | —053| ~'0r10 =020 | =016 | 033 | —'o14| —'034
* / Mercara .| +-018 | —049:] —o15 [ =013 | ~‘004 —005 | —'028 +‘6z4 -022 | =022 ~'033| —034| —oO14
Chitaldroog .| +'04o —'660 . +'005 | —o010| =012| +'002| =033 | +024| =010| =012]| ~"045| =033} =’O12
Bangalore Le| tom ~c62 | —'o15| —013| ='c07| =007 | =034 +'014 -'020 —‘01‘7 ~037 | —o016| =017
Hassan .| +'035 | =061 +005| =007 | ~o15| +'006| —032| +016| =018 | —'o20| —'048| —035| —'014
Soutit INnia | | Mysore +023 | —065| +004 | —010] =019 +005| —032| +013| =*012| =018} —046| ~'023| =015
J ‘Trichinbpo}y. +028{ —* —017 | =027 | —'029| —~'019| —'045 ~— 001 -~'009 | —os0 —1031 * =012 | —'020
Madras | .+026| —060| =01 —-017 [ —o010| =012 —-042. + ‘008 o -'003 --639 —014 | —014
Bellary . .| +'024 -'958 --0ll | =023 | —‘006| =-017 | =037 | +°'Ox0 ~'017 | ='032 | =040 | —o21 -'018
. Cocanada .| +-028| —'067 +'004 4008 ? =016 | =025 +021| +o019| =016} —os0| —-039 ?
Vizagapatam '-o-'ozﬁ —054 1 —013| =008 | —003| =~'020| =039 | =003 | +'0O11 | ='003 | —'02I | <020 | =033
Hirt StaTioN,| Quetta o +°081 | "=073 | +°021 +-o,'.'5 —'00§ | =018 | =002 | +'003 ~006 | #'010 | —006| -"034 o
BALUCHISTAN.
E
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TABLE V.—Comparison of monthly mean pressures in 1898 with the averdges of past years—concld.

December.

M:;:::?:::Smm STATION. Janaary.| February.| March. April. May, . June, July. Axguat. |September, [October. |November, Fuas.
” “” v 3 " o v ] ” » » ‘ ,,7
( Leh . o| 4074 | —'087 | =023 | +049 | —'015| +'000 | 44008 | —'012 | —'0O0g | +'054 | +°'003 | —052 o
Srinagar .| +088 | —120| ~'012| +'011 | —'005 | —'049?| +'010 | —°034 +°006 | —°006 | —-046 ’ ~‘071 | —'0i9
Marree o| +°060 | —062| r-or0] +°033 o —017 | +'003 | —020 —+041 | =023 | ~-036 : ~068 | —-p13
e Kailang +027| —o0gg| ~o025| ? | ¢ ’ ? -039 | —‘031 ? P ? ?
HrLl Sra- : : . i ‘ <
Tions, Nor- { | iSmla(Ridge) [ +‘0354 | —06g | +'019 | +'038 | —010| —018 o —007 —'001 | +'004 | —'0i4 | ~—'034 | —~‘003
THRRN . ’ ) ) :
INDIA. Chakrata o| +w033| —o62 +°016 | +°024 | —'002 | m032| +°011| =010 —008 | +°002 | —017 | —037 | ~'007
) Ranikhet .| #4039 | —o50| +9016| +°020| +°001 | ~-024 | ~'002 [ —021 o +'013 | —-016 | =020 - 004,
Katmandu .| ='008 | —o08s | =026 | ? =013 | —‘024 ? ? ? —058 | =073 | =041 ?
\ Darjeeling .| +'066 | +°008 | +'036| +'045 | —'007 | —r023| —'006 | —'039 ~w024| =020 | —053| ~c54| =006
. R . . ’
Mount Abu 404t | —'ogg | +'007 | —015 | =009 | ~'01§ | ~‘031 | ="009 —014 |- =018 | =038 | —044 | —'020
Hitt Sta- Pachmarhi .| +038| —~074 | +009 | —'008 | +'004| —-013| —024| —'005 +°006 | +°'004 ~=-02¢ | ~'0323 .2-009
TioNS, CEN- - ' . ‘ .
TRAL 'xnmA. Chikalda o +9033| —o73 | +'002 | —014| +'004 | ~‘or0 | =027 -0 +'005 | =011 [ =023 —'027 | ='012
HiLt Station,| Wellingtdn .| +°011 | —065 | —010 | —'018 | —014 | =015 | =038 | +'0a3 | =024 =016 | —042 | =018 | ~vQa1
‘SOUTHERN ‘ C
InDiA. .
Musdt o| +'058 | ~—045 | +°034 | —o003.| P ? ? ? ? ? TP ? ?
- ‘[i-Aden . o +'028| ~—026 | ~-028| +0d6 [ —0r1;| =012 | =034 —'013| .e'040 | —009 | —'040 | +-00t | —-OB5
Exrra  In- .
‘DIAN Sta-| |Périm ., .| +-045 | —'004 | =003 | +-OIT | =004 ? [ =022| -'029 | =-080:| =024 | —'058 | +'on1 ’
TIONS. L . : . :
Zanzibar +'030 | 4016 | =t014:} ='021.| =049 | =‘014 | =—'038 | ~—'009 ~'031 | =005 | —'049 [ —~'033 | =‘o019.
|\ [-Port Wietoria | +°010¢[ =—‘050 | —r013 | -~—016 ‘—o41 | —o13 | .—r040 | ~-o03 —'036 | +'001 | =030 | =029 --'oza

(Seychelles.)

The following ‘tibles give the geographical summaries
of the pressure variation data according to the two groups

of divisions c!minlo_yed in the corresponding tables' of !

temperature variation data, that is, for the eighteen

divisions for which the variation data were given in the
“ Geographical S ummaries’
vious to 189t and for the eleven meteorological provinces
in Table I of each monthly review :=—

H

in the annual reports pre-

“TABLE VI,...G:&gmphicamemary of the pressure variation data of ,Téble.]l z'n_'tlze,mo}tt}zly,‘weat}ur reviews of 1898.

Central India.

Numb:
Mz rzororoGicat Provincs. u:; “ January. | February. | Masch, April, May. Juae, _July. | August, | Septemb October, |N ber,|December.]  ¥aar,
stations .
: ™ ~r ’—F'T—!ﬂ‘—‘. CEER T30 2uns
” » . » ” » ” ” ” ” ” » . »
North-West'Himaldayas | - 6-7:| +'034 | —'078 o +'029 | —'00§{ ='023 +°005 | =020 ='qi3 | +°008 | =021 ~047 | ='00)
_ Sikkim Himalaya ian 1-2.| +'029 | ='037 | +'005! +'045{ —‘010 | ~'023 | «"a06 { ~'030 —'024 | =039 | ~'063 | ~048| =018
Nepal. . . : .
Punjab Plain . .| 4 | +004| =105 | +°00%| =035 —-005 -'058‘ +°006 | ='052 —qi1 | =021 |- =038 | w~041 ]| —roag
Gangetic Plain +°008 ( =076 ='006 | ~—'025| —~'014| ='032 | ~o121 | —040 =003, 201 1| ~040 | =047 | =023
Western Rajputana . 4 +'026 | =097 | +009 [ =026 | +°'001 | =030 | ~°'020 | =012 ~'0I5| =—'020 | =042 | —~'033 ( —032
Eastern Rajputana and | 4-5 | +039 | —'083 | +013) —~'020 | +'001 | —'023 | =016 ; =013 +'004 | =012 | ~'041 | =044 | =‘O17
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TABLE VI.—Qeographical summary of

the pressure variation data of Table. [I sn monthly weather

. reviews of 1898—concld.
N e Number " 1
MEeTROROLOGIFAL PROVINCE, . :lfons January. {February. March. Aprii. May. June, Jaly. Aungnst. [September. | Ottober. November.| December. year,
R sia . : :
|
“ 4 " o ” ” w_ v " ” ” " ”
Nerbudda Valley .| 23| +'e4s| —oB0| 47002} —034 =004 ~'014 | =023 | +'007 +°013] +'004 | .—034 | =037 =013
Chota Negpur g +oo4 1 <068| —o013] —020] =v023| =023 | =031 | .—'083 —pp8 | =007 | .—039| —'047 | =—'027
Lower Bengal .° . 5 +008 | —064| —019| =007 | —o11| —031| —'015| —'O51 +010| +%008 | =031 | —033| —o19
Assam and Cachar .| *3 +'009 —'067 | —'028| —'020| | ="023 —'040 | —013| —'046 +010 | =006 | —029 | —'038| ~-024
QOrissa F— . 2 +‘OI_? —062 -'019 «-‘0l0 | —"009 -='034 . —-031 —-'033 t—'oOl -'002 -°033 -—*039 -;ogz .
Cental Provinces (Soutli) 6 +'044 | —'062 +008 | —'013 | -+°001 | =013 | =037 +'2>06 4009 | —'008| —028 | =031 =010
and Berar. :
Konkan . . . 3 +019| ~'048 | ='031| <"017 o -'010 | ~'034 | +'027 —021 | =037 | —‘040| =026| =017
Malabar Coast . . X 4+'017 | —042 | —013 | —'0c9 | —cot0 —008 | —'031 | +'o12 —o19| —'028 | —036| ='035 _-6,5
Deccan,  Hyderabad| 10 | +7039| —'0s8| —o05| —’o14 —0c8 | —'00g | =033 | +'0r7 ‘14| —015| =0z9 | =026 | —r018
and Mysore. . . .
. Eaétem Coast and| 4-5 | +025| —004 | =011 | —015 ~'017 | ~020| =041 | +°003 ° ~009 | =035} =017 | —017
Yarnatic. .
Arakian dnd Pegu | 4 | +o004| —oBr| —o41| —008 | =025 —'038 | —w034| =026 | +'013| =011 | ~036| =028 | =035
Bdy lslands. . o 12| 4+013| =074 | =023} +'007 | +’010 ~018 | —01 ‘| +-003 +016| —o1a| —033| =018 | =012
Extra—""rropicalﬂlnii‘ia . 40—44| +'022 | —°077 1 —004 | —o013 —-008 | ='020.| —‘oIl " =030 . -;'ooz =008 | =036 | —041 | —-0g0
Tropical India .. .{31~32) +25 —gb2 | =011 | —'013| —'008| —r'o16:| —=°031:| <007 -003 | —o014| —036| —-o24 -016
Who'e India . o |71—56] 4024 | —O71 —'007 | =‘or3 | =008 " —024'| —020'| —‘o14| =-003| =—‘or11] —'036 | —'034 | =018

TABLE VIil.—Variation of the mean pressu
' provinces of India (derived from ¢

re of

each month of 1898 from the normal in the eleven meteorological
Table [ ‘of the monthly weather reviews, 1898), ’

M2TEOROLOGICAL PROVINCE.

Burma Coast and Bay Islands’
Borma laland . e .‘
“Assam . . . .

Ber;gal and Orissa RS

Gangetic Pliin and Chota
. Nagpuar.
Upper Sab-Himalayks . .

1ladus Valleyand North-West

. Rajputana.

East Rajputana, Central India
and Gujarat.

Deccan « e . H

West Coast . . .

; Jamiary.‘ FeMnar;.
A
" ”

+'007 | —'088
+106 | —078
+'010 | —'074
+'008 | —'075
+'009. | —'079
"+°006;| ~086
+013 | —'111
+'024 | — 088
+-'037 | —004
+o11 —058
+'020 | —'063

“South India-. . .

ke data-of
March. | April ‘May.
" ” w
—047 | —012| —o032
—020 | —'003 —'032
—027 | —'006| —028
—-022 | ~—'006 [ —016
—013 | —'021 | —020
—00§ | —024 | —"009
+006 [ —'042 [ +°002
+'°°5; “—025 | +'005
—-001 | —'018 | +°003
—026 | -—'o15'] ‘+'007
—o015 | —o15.| —008

June. July. Angust. Seple.llbet, Qctober. :Nevenber. Decen.-ber. Near,
” ) v ! ” A ” ” ” »
—036 | —037 | —021'| +'015| —'014 | —'023 | —°O11 | —'024
=032 | ~‘009 | —027 +'023 4003 |" —024. -—~:037"; —QL9
—'0g8 | —vodgi| —vos52:| +'o11 | +'009 [ —'024 | —047 | —'032%
—og4’| —o15| —oz0| + ‘008 | +001 | ~015| —036 | —019
—022 —o19'| ~—049| —r'003 | —o01'| —033'| —042| —024
—'040 | +'005 | —°040 +'00t | —'008 | =030 | —'035 | —'022
—'052 | +'002 | —035 ..—-‘012 ~—'ol5 | —*032 | —'033' —026
—026 | —014 | =003 +"oos —'008 | =-'039 | —'035 | —'017
—'016 | ~'023 | + 001 +'008 | #7001 | —'021 —-025‘ —o10
—013 | —'035 | +°023 -—-018. —024 | —'030 —026 ~'o17
—'010 '—!036. +018 | —'005 | —o12 | —025 | —0I5 | ~'0i4

I.~The cold weather period.—The mean pres-
sure of the Indian area was in moderate excess in Janu-
ary and in very large defect in February.

- The weather was less disturbed and drier than usual

in January,

It was, on the other hand, somewhat more

unsettled than usual in February in North-Western India,
and the .precipitation of the month was generally above

-the normal over the plains of India.

E 2
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Pressure in both months was in slight to moderate
relative excess in the Central Provinces and the north,
centre and.south of the Peninsula, and in slight defect in
Bengal, the Gangetic Plain, Upper India and Burma. The
following table gives the m=an pressure anomalies in dif-
ferent parts of India for the period :—

i PRESSURE ANOMALY.

Province. January Febraary Jaff;:;dand
1098, 1898, February .
1808,
L) " . ['4

Punjab . . . . . -*007 —'023 —*015
Sind . . . . . . -’007 .—'031 —‘o19 )
North-Western Provinces , . . —*007 - 005 —*006
Rajputana . e . . +*004 —~0i8 —"007
Central India . . . . . +°015 —'001 +'007
Bihar . PR f . . -013 o —‘007
Chota Nagpur . . . . . —‘o11 —"002 —*007
Bengal L . . . . . —'014 —*001 — 008
Agsam . . B . . . =007 +'003 ~'002
Berar . e . . . +'039. .+°030 +°035
Ceatral Provinces . . + ‘voz_z _' + 009 + ‘016
Deccan . . . . . +°012 +'018 +°015 '
WestCoast . . . . . ~*006 +019 +°007
Madras Coast e . . . +009 +°018 +°014
Burma . . . o e . « ‘010 -*007 -*009
Andamans (Port Blair) . . 0 +*008 +°004
Ceylon (Colombo) . .. . v =010 +'o11, + *0oI

Pressure in January was in large relatlve excess at the
level of the hill stations in Northern India and in moderate
excess in February, and was also in considerable excess on

the mean of the period, The following gives data for
eight pairs of stations :—~—

VERTICAL PRESSURE ANOMALY.
Par’od
HiLt AND PLAIN STaTIONS. Jag"ary February January and
1898, 1898. February -
y
1898.
L4 [ L
Leh and Lahore . . . . +'052 + 009 +°031
Murree and Peshawar . . . +'044 +°'054 | +°049
Simla and Ludhiana . . . ole  +°036 +°022 + 029
Ranikhet and Bareilly . . . +°022 +'017 +'020
Chakrata and Roorkee . g +042 + 022 +°032
Darjecling and Dhubri . . +°042 .+'057 +°050
. Mount Abu and Deesa . . +°023 ° +°012
Quetta and Jacobabad . . +'083 +°052 + 068

The preceding data show that the vertical pressure
anomalies of the period at the Himalayan stations were
positive and large to moderate in amount. Weather was,
as is usual with thése ¢onditions, less disturbed than usual
in Northern India during the greater part of the period.

Pressure was in excess over the Indian area in January
by amounts averaging +'025” for Tropical India and
+-022" for Extra-Tropical ‘India and in February was
deficient by amounts averaging ——062” in Tropical India .
and —-077” in Extra-Tropical India. .

&he following data for ten meteorological provmces

illustrate the local conditions in India in January and
February: —

PRESSURE ANOMALY. _

METEOROLOGICAL PROVINCE. Period
January February | January and
1398, 18¢3. " February
_ 1898, |
- ~ L 3
Burma Coast and Bay lslands . . -—010 -0l . ~—o11
Assam . . . . . . =007 +°003 -’02
Bengal and Orissa . . . —*009 +*002 004
Gangetic Plain and Chota Nagpur . —'008 -—‘002 -"005
Upper Sub-Himalayas B . B -roI1 -—"009 -'010
Indus Valley and North-West Raj- -=005 -034 -*020
putana. . : .
East Rajputana, Central India and| - +°007 -0r1 -'002:
Gujarat. .
Deccan . . . . S + ‘020 +013 +'017
West Coast . . . . . ~*006 +°019 +%007 -
SouthIndia . . . . ol +-003 4014 +°009

II1.—The hot weather pem?od —Weather was less
disturbed and much drier than usual in March over North-
ern India. Four storms of the cold-weather type formed
in Persia during the month, but decreased in lnten31ty and
importance as-they advanced eastwards, and hence affected
weather very slightly in Upper India. April was abnor-
mally dry over the whole of Northern and Central India,
and more especially in Cachar, which usually receives
moderate to heavy rain in April. May was also hotter aid
drier than usual. A disturbance lasting from the 12th to
the 15th gave moderately heavy snow on the- hlgher eleva-
tions of the Punjab and Kashmir Himalayas,

The mean pressure of the Indian are awas in moderate
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defect in March and April and in slight defect in May, as
is shown by the following statement :—

MEAN PRESSURE VARIATION.
‘Whole India.

e |
From data| From data ladia, . Ia.ia.
of Tablel.|,f Table 11, :

. »

. " o ' ”
March . . - 013 —007 —o11 —'004
Apil . . . ~'017 |. ='013 =013 | —'a3
May . . . . «] =~"009 —*008 - 008 —'003

Pressure averaged ‘013" in defect for the wholc penod.
The followmg table gives the corresponding tempera-
ture variation data for the whole of India :—

| . S MEeAN 'rzupxnnum VARIATION
FROM DATA OF TABLE Ii,
MoONTH

* ‘Y Extra-
Whole India| Tropical Tropical

India. India

. e °

March . . . . +0'5 +0'2 +06
April « . . . . . +3'5 +1°2 +3°4
May e e e e +0'6 +0'6 +0'§

Temperature was in excess in each month by amounts
approximately proportional to the deficiency in the mean
» pressure amounts.
The following gives the local pressure variations .or
- anomalies for each month and for the whole period in
each of the eleven meteorologlcal provinces :—

PRESSURE ANOMALY.
’ Period
Mx’mogonomqu, PROVINCE. March April May March
1898, 1898, 1808. to May
1898.
" I3 . ” “e
Burma Coast and Bay,Islands T—034 + 005 ~'023 —017
Burma Inland . . . o] =roo7 +'014 || —023 -5005
Assam . . . . . —ou +0t1 | —"016 —
Bengaland Orissa . . .| =009 +°011 —'007 —'002
Gangetic Plain and Chota Nagpur [ —*004 —'011 —'00§
Upper Sub-Himalayas .. + ‘008 ~*007 o °
lndus.Va.lley and North-West | 4019 —025 +*011 +°002
Rajoutana. .
East Rajputana, Central India| +'018 —008 | “+-014 +°008
and Gujarat,
Deccan . T ) . +°012 —‘00t +'012 + 008
West Coast . . . . ~013 + 1002 +'016 +°002
South India . . . .| ~—"coz +dbz + 001 °
&

The above data show that the anomalies of the pressure

* distribution in India were similar in character in March
* . - - .

and May, and were opposite in character in April, but

were small in amount. Hence the mean anomalies of the
period were similar to those of March and May, but less .
in amount. The chief features were—

f1) A slight relative deficiency of pressure in Northern
India, Burma and the adjacent parts of the Bay, on the
whole greatest in- Lower Burma and the Andaman Sea.

(2) A slight relative excess of pressure in  Sind, North
‘Bombay, the Konkan, Rajputana, Central India, Berat, the
Central Provinces, the southern half of the Bay and the
Peninsula, most marked in " the Deccan, East Rajputana,
Central India and Gujarat.

An intresting feature of the pressure distribution of the
period was the vertical pressure anomalies. They were
positive throughout the-whole period for the hill stations
in Northern and Central India, - They were small in
March, large in.April and moderate to small in May. On
the mean of the period they were positive and large.

The following gives the vertical pressure: anomalies
as determined from the pressure variations of eight pairs
of stations in Northern and Central India:~—

[ o

VERTICAL PRESSURE ANOMALY.

HiLL AND PLAIN STATIONS. March | April May Lf:égdm )
1508. 1398, 1898, M.¥ 1808,
” ] ” ”

Quetta and Jacobabad . .1 4012 +'083 |° +'oi3 +°036

Leh and Lahore . . o| =024 +°097, +°003 +°025
Murree and Peshawar L. 4017 -4.-‘070 +011 +'033
Simla and Ludhfana . o) +ror17 +'o¢§z +°009 +*029
Ranikhet and Bareilly . of 4019 + 046 +°005 +'023
Darjeeling and Dhubri  » of +'038 : ? 4026 .| ?

Mount Abu and Deesa . «] +°o01 +.°oo7 —'037 ) ~"006
Pachma.rhi and Hoshangabad + 00§ ? +'906 ?

A comparison of the. vertical pressure anomalies of
the period with the temperature variations will. show
that excess or positive values of the one accompanied
posxtlve values of the other, and that they were roughly

proportional. This is shown more clearly by the following
statement :—
Mean temper-
Mean vemcall ature vagahon
pressure an:ma] ¥ (North-We tern Ratio of
MoONTH. (Murree, Simla, tp  oiocesand | (a) to (B).
and Ranikhet). Punjab).
(a) 8)
" .
March . . . . +°018 —.0'6' —*03
Aprit . . o . +°059 +3'4 ‘o3
May . . . . . +°008 +0'3 ‘03
Mean of period . . . +028 +10 - ‘03

& Punjab plains (vide Table 11) +0°'7.
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The pressure anomalies of the tonth of May. were
slight to moderate in athount, and Were duch as usually ac-
company the prevalénce of increased temperature and
exaggerated hot weather conditions in Northern India

* antecedent to the rdins. :

The following states ‘more fully the chief abnormal

féatures of the pressure conditions of May 1898.

T’b'e mean pressure of.the Indian area was slightly below -

the normal ("009”). Pressure was, relatively to thé general
condition, in slight defect in North-Eastern {ndia, the
Carnatic and Burma and in moderate defect in Tenasserim
and the Andaman’ Sed. Pressure was, relatively to the
general cendition, ‘n excess in the remainder of the
country. -The excess whs most ‘marked in Sind, Kathia-
war, South-West Rajputana dnd the Konkan, This general
contrast 6f conditiohs between Tropical and Extra-Tropi-
cal India, it may be foted, ‘almost invariably obtains in
years with more strongly ‘marked hot weather -conditions
(following milder winters than usual in the Western
Himalayas), . .

The following gives data for stations in.the areas’of
-greatest excess and deficiency of pressure :—

" siderably less rain than usual. ‘

district$ received rain from the 1oth or rith., In the East
Punjab. the rains commienced on thé 15th, The humid

“current withdrew temporarily from Upper India on the
_19th and from Central India and-the Deccan on the 21st-

The Bay current was established at the head of the
Bay on the 1ith and 12th, and advanced rapidly up the
Gangetic Plain on the 13th, -14th and r5th, It withdrew
from the North-Western Provinces on the 21st and Bengaj
on the 25th. The monsodn currents strengthened rapidly
on the 27th and 28th, and both branches were fairly strong
and “steady during July ‘when nearly the whole of India
received normal or slight{ly heavier rain than usual. The
Bombay current was fecbler than usuwal in ‘Asgust, and
was chiefly determined across Cen'tral India and the head
of the Peminsula. The Bay' current was of normal
strength, and gave abundant rain to 'Burma' and North-
Eastern India. Both currents were of about normal
strength in September, but the Bombay current was
directed rore largely than usual to the Peninsula, and - .
hence the Punjab and Rajputana had, as in August, -con-

The following gives the chief features of the pressufe
conditions during the period from July to September :~—

AREA OF, GREATEST DEFICIENCY AREA OF GREATEST EXCESS - (1) The advance of the monsoon currents in June
OF PRESSURE, | or pressus. temporarily reversed the pressure anomalies, as is usually -
" : : the case, and the pressure anomalies of June were hence
| \(/:rr‘:;::ln ‘zr:;o':l : generally opposite in sign to those of May.
8 A M. SaM | (2) Pressure was in moderate defect in the Indian area
Station | FFooli | Anomaly. | Station, | PSS | Anomaly. from June to August,and normal in September.
f:)‘)fml\fl:(’):_ {r°‘:m"j':(,¥r_ The following gives data :-—
mal. ‘mal. -
» " " . MEAN VARIATION OF PRESSURE
Tavoy . .| —'o47 | —'038 . H(ys?sfia)bad 4019 | #-028 " MoNTH. FROM NORMAL. '

) ' s s = s Extra- Tropical /|  Whole
Kindat . . —045? —°036? | Kurrachee .| +-015 + 0/24 T{zgi':?l India. India.
Moulmein o] =038 —029 | Deesa +°018 +°027
Rangoon . .| —038 —'029 | Rajkot . + 016 +°025 June . . - '—,:029 -—”'016 .:ou
'fhayet’myo .{ —'030 —'021 | Indore +°016 +'c25 July . . . . . . — 011 —-031 —020
Darbhadga .| =037 '] —'028 |'Khandwa «| +'otg +023 Avgust ., . —-030. +°007 —to1

Amraoti +°013 +'o.i’2 September . ... _-504 —003 _.00:

Ratnagiri +‘018 +027 S _

Goa . +°025 .+'034 . Th . R

Belgaum | PO mo(z:h . ,: pressure anomalies vval"xed considerably from
! onth throughout the period, and were related

II1.—The south-west monsoon period.—The
south-west monsoon currents were established in theArabian
Sea slightly later than usual. They began to give heavy
rain on the Konkan coast from the gth or 10th, and were
very strong- until the 17th or 18th, when they fell off con-
siderably in strength and were feeble until the 27th or 28th.
The humid current advanced very rapidly across the north
of the Peninsula, Central In dia and Rajputana and these

to the general distribution of the rainfall. For example
they were negative and moderate in amount in Uppex"
India ir June and August. They were positive and con-
siderable in -amount in the Konkan and West. Deccan in
August, and hence associated with a feebler monsoon than
usual on the Bombay Coast. :

Pressure was also in the same month in ¢onsiderable
local defect in Bengal and Assam, thus determining an‘
increased flow of the monsoon currents .to that area-



ANNUAL SUMMARY, 1898,

oY
-
BoAye

. Pressure was l()c.ally in moderate to considerable defect
ip the southern half of the ‘Penipsula in July and Septems
ber, in both of which months that area received favourable

The followmg nges data for six pairs of sta-

August.

tions :~—

! . .

VERTICAL PRESSURE ANOMALY.

Prossure -was hence an the mean of the period in ls.ligh_t

defect in|North-Eastern India and in slight excess in Raj-

putana and Central India.
In the following table comparative data are ngen for

the Peumsula —

' PRESSURE ANDMALY, , .
-AREA. ) | August | Seotembe: ]Penod
. ugu eptember] June to
. 1| duge 18¢8.|July . 1898. 1808, | 18g8. Sept;.mbqr
. | 188,
T e RS N — -
! " TR » 1 °
Centsal Bgovjpses = ;1009 | - —loqd | +01§ +olq |- +'qo9
Berar . . ey —e03 | dlogs | 4oLy | 4lols
-Gujarat .+ . . -—*002 =002 +°036 | —'p05 +°007
" West Coast +'012| —'017 043 | weaz0 | 004
Bombay Rescan  of +1003 | rwoos | +'q36)  —ooz| 1007
Madras Deccan g 4014} ~er2 +'038 —'01t +°007
Madras Coast , « +018, —'018 +°930 +009 +010
Mysare . . .1, +'ol0 —*018 +933 -'ozzi ‘ + 001
South India .« & + 013 —'022 +°029 —-'019 o

.(4) The vertical pressure anomalies were throughout
small and positive in North- Western India in July and
Sep;ember, bqt cons;derable in amount in June and

)

‘rain. The anomalies hence varied con51derably from'

" month to month and on the mean of the whole perlod they \
were very small in amount. The followmg gives com. - Parr or Syations. June | July | August Septem ;,‘,:.‘,02,
paratlve data for Northern India :— 1895, | 1898. | 18¢8. [ber18g8. Seplgnger

PRESSURE ANOMALY, v ” " 2
- *’ T Leb and Lahowe . . ) +'074 | —'o03 | +°054 | +'onx +°034
ARz August September 1532 :f,l Mucree and Peshawar . .{ +o5i{ +'002 | +'034 | —o22{ +'016.
jhjuue 1898.| July 18g8. 1808, 1808. [September . N \ )
. : 1808, . Quetta and ]acobaba.fl_ . of +°052 | +'015 | +'039 | +°020 +°038
! ' : " Simla and Ludhiaga . 4035 | +'007 [ +°036 | +009 | 4023 -
" » . A. " " Darjeeling and Dhubti . .| +'o13 | —002 | +-015 036 | 003
Burpa T —{on’_ -—‘.oo;_; ’-,"'005 rood oot Mount Abu and Deesa- '-,; o} =007 —'o12 | —'020 ~'oxé.. -—ou
Reagad . . of o) US| Toas| 41004 | 006
Qhsa o . 4 wor | —roig) mvors| 013 —teos IV.-The retrea,ﬂ,ng soum-weat mcmsocm pe,
Bihar . . o #0a6| —o03] =ro3s| ~orsl| emrans rtod.—The chief featuréds of this period were deficient
Chota-Nagpur « « +f =t00r| —o17] =—'ozg{ =voo8| —vo1q rainfall in Burma. and abundant and favourable rain over
« s | the southern half of the Peninsula, A storm which formed
North-Western Pro- ‘003 +‘on1 017! +°003 ‘001
iocesand.Quih. . . . _ in the Bay in the second week of the month of October
Rajputana ., o] rtee3]  +'eo7 | 4oz}t o) +%006 advanccd by a curved path through #he Circars, Gan]am
Central Indiz’ » .| +onzl  +'003’| +'goq | +°006|  +°006 and Orissa into South-West and Central Bengal It gave
Punjab . . . o35 +'026 | ~—a37| ~'ot0| 009 very heavy rain m North Madras, Bengal and Assam and
: moderate rain 11‘1 Bihar and Chota Nagpur, This was the

last general tain received in North-Eastern India from the
south-west monsoon of 1898, The date of the termination
of the rains in that area was the 16th October and in
Burma was the 22nd of October. Madras received moder-
ate to heavy rain in the last week of the month. Un-
usuaily dry and clear ‘weather obtained in North-Western
India 'lurmg the ‘month. The pressure conditiéns were
probably normal at the termination of the rains in Bengal,
but abnormalfeatures developed in the fourth week of the
month .which were remarkably persistent during the re-
mainder of the period. The chief abnormal features of
the pressure conditions initiated at that time were :—

(1) Relatively, high pressure in Lower Burma, the
Andaman Sea and the south-gast of the Bay.

(2) Relative deficiency of pressuré in North-Western
India and in the south and west .of the Peninsula,

(3) Slight excess, ~of pressure in the Deccan.

With these three features were associated («) scanty rain
in Tena.ssenm and the Andamans, (2) deficient rain in the
interior of the Peninsula) (3) fewer cyclonic storms than
usual, and (4) heavy rain in the coast districts of Madras
and in _the .interior districts of South Madras and in
Mysore,

Burma was practlcally rainless in Novembcr and Decem.
ber and the rains ceased in that area in the fourth week
of ‘October from which date the humid current in the
Bay was determined chiefly to Southern India.
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The followmg tahle gives the pressure anomalies in the
eleven meteorological provinces for each month of the
period and for the whole period :—

PRESSURE ANOMALY.
Mx*:onor.oclclu. PROVINCE, Period
October | November| December(October to
1898, 1898, 1898. |December
18g8.
.
~ ~ v .

Burma Coast and Bay Islands | —‘008 +'004 + ‘019 +°005
Burma Inland . . . . + 009 +°002 —'009 +°001
Assam . . B .| cots +°002 -019 —'001
Bengaland Orissa .+ , o +'007 +'011 |. +'002 +°c07
Gangetic Pla.in and Chot; Nagpur, +°oo§ ~"006 —‘ot4 =005
Upper Sub-Hir;mlayas . .} =003 —~"004 ~"007 —'004
Indus Valley and North-West | =009 —*006 —'005 -'007

llajputana.
East Rajputana, Centggl India | —'o03 —-013 —*007 —‘007

and Gujarat. )
Deccan . ' . . . . +'007 +'005 +°003 + ‘005
West Coast = e+ e =vo1B -"004 + 002 —'007
South ladia . . e o] =v006 001 +°013 +°003

The following gives the chief abnormal features of the
_period :— .

(1) Pressure was in moderate defect over the whole
Indian ‘area in November and December and in slight
defect in October. The following gives data :—

MEAN VARIATION OF PRESSURE FROM NORMAL.
N
AREA, Period
October | November | December | QOctober to
1808, 1898, |  :8¢8. December
1898,
» » ~ »
L ]
Extra-Tropical India . ~*004 —'036 —'041 -—'037
Tropical India . . ~ ‘014 *°036 024 —'025
Whols India . _ —-036 —034 — 026

(2) Pressure was, as stated above, in local excess in the
south-cast of the Bay, the Andaman Sea and Lower Burma
during the whole of the period from about the middle of
October to December.. ‘This feature is shown by the data
of the stations given below :— oo .

PRESSURE ANOMALY.

STATION. - Period
. October November | December | October to
1898. 1898, 1598, . December
18¢8. -

” ' ” ” ”
Port Blair * . . . —-*005 +°012 +'029 +'012
Tavoy . . . -—'028 —*001 +'023 —'002
Moulmein . . ~=*019 —"010 +°017 —'ov4
Rangoon . . o —*o10 | - o +°015 +°002
Diamond Island . = .. —*001% —004 | = +'026 " 4°007
Akyab . . . . +'003 - +°018 +°014 +'012

.' The local excess in that area was slight to moderate in
amount, but was very persistent and was evidently direct-
ly related to the abnormal features of the weather of the
period and of the rainfall distribution. '

" (3) Pressure was throughout the same period in local
excess, relatively to the remainder of India, in the east
and north of the Peninsula, including the Central Prov-
inces and - Berar. This is indicated by the following
comparativé data :—

PRESSURE ANOMALY,
b
AREA, ' Period
October | November | December | October to
"1898, 1898, 18g8. December
) . 1898,
4 o ~ ”n
Berar . . “ oo +'008 + 007 ' +°009 +°008
Central Provinces . . +014 +°009 +°002 +°008
Madras (East Coast, +°014 +7027 +%027 | | 4023
North). . o
Madras (East ‘Coast, —'009 —"001 +'012 +°001
South)f

(4) Pressure was in slight to moderate relative defect
in November and December in North-Western and
Central India.

(5) Pressure wasin- slight relative defect in October
and November in Southern India. '

(6) A noteworthy feature of the period was the slight to
considerable excess of pressure in the Persian area which
was apparently related to conditions in Southern Europe
and Asia Minor and not to conditions in India :—

VARIATION OF PRESSURE FROM NORMAL.

STaTION. Period
October November | Decethber | October to
. 1898, 1898. 18¢8, December

.t : E 1898.

" ” ” »
Baghdad . . . +°033 +'003 +°039 +°025
Bushire . . . -'004 —‘020 +°035 +°004°
Aden . « . —a10 —e350 —‘004 | ° —'o23
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(7) The vertical pressure anomalies were generally
positive and small in amount throughout the period. They

were hence of only slight significance.

The following

gives the vertical pressure anomalies as determined from
the pressure variations of six pairs of stations ==

VERTICAL PRESSURE ANOMALY.

PAIR OF STATIONS. Period
October | November | December | October to
1898. 1898, 1898, December
1898,
» ” ” ”
Quetta and Jacobabad . +°034 +'033 +°009 4 ‘02§
Murree and Peshawar . +°002 —*002 -—*026 =009
Simla and Ludhiana . + o010 +'01§ +°002 + 009
Ranikhet and Barsilly . +°010 ] +°020? +'015 +'01§ ?
Darjeeling and Dhuabri . —o10? —*031 - -—'012?
Mmount Abu and Deesa . ] +'009 —'007 +°001

The following gives a statement of the cyclones and
more important cyclonic storms which affected the Indian
area during the south-west monsoon of 1898, drawn up in
the form adopted in the Annual Reports of the Meteorology
of India for the years 1886—go.
these storms are charted in plate V1:—

The tracks of ten of

33

K

.2 |Character

No. | Month. Date. - of Details of storm.

3 g ‘@ storm,

852

54

31 [May .| sthtoS8th *73” | Severe | This storm formed in the Scuth

cyclonic | Andaman Seain front of the
storm. first temporary advance of

humid south-west winds over
the south-east of the Bay. It
intensified rapidly on the sth,
and marching north-westwards
passed out into the Bay. It
was central to the west of
Diamond Island in Long.

2° E. at 8 a.M. of the 6th and
in about Lat. 18}° N. and
Long. 9:°E. at noon of the 7th,
It apparently recurved to
north-east during the afternoon
and evening and broke up as a
distinct cyclonic circulation
against the Arakan hills. The
S.S. Kohinwr which passed
through the storm area on the
7th experienced winds of hur-
ricane force. The storm which
was similar in its origin and
character to the storms of
April 1894 and May 1897 gave
a general and moderate to
heavy burst of rain to Burma
from the 6th to the 1oth or
11th,

No.

Month.

barometric de-

Greatest observed
pression,

Character
of

storm.

Details of storm,

May

aad

June,

June

July

July

.

31st May to
ard Juae.

12th to 2oth

18t to Sth

21st to 26th

-32"

1

‘a4

Cyclonic
storm of
moderate
or con-
siderable
intensity.

Cyclonic
storm of
moderate
intensity.

Cyclonie
storm of
moderate
intensity,

Cyclonic

storm of
moderate
intensity.

This storm was generated in the
centre of the Arabian Sea in
front of the first advance of
the monsoon current on the
3oth and 3ist of May. It
marched northwards to the
Gulf of Oman and occasioned
heavy rain and destructive
windsat Muscat and on the
Mekran coast which inflicted
much damage on property and
wrecked many native craft.
The vessels passiag through
the storm experienced very

- stormy weather aud winds

force 8 to 10.
The track of thisstorm is not
given in Plate VI,

This storm formed in front of
the advancing humid current
in the north-west of the Bay
on the 1ath and 13ths It
moved slowly northwards, the
centre passing over or near to
Puri and False Point on the
15sth, It thence marched very
slowly through South-West
and Central Bengal on the
16th, 17th and 18th, passed
into North Bengal on the 19th
and acth and broke up at the
foot of the Sikkim Hills,

The storm, it may be noted,
marched very slowly along a
somewhat anusual track and
was unchanged in character
during its advance through
Bengal quite up to the foot of
the hills, being almost unique
in this respect. The strongest
winds experienced during its
existence in the Bay were of
force 10.

This storm was generated at
the head of the Bay and in
South Bengal om the 1st and
and. It began to march slow-
ly westwards during the next
21] hours and passed through
Chota Nagpur on the 3rd and
4thinto Baghelkhand and the
north-eastern districts of the
Central Provinces on the sth.
It thence continued to drift
along a west-by-north track
during the day and was
central in about Lat. 24°% N.
and Long. 77°4 E.at 8 A.M. of
the 6th and to the north-north-
west of Mount Abu at 8 A.M.
of the 7th. It then passed
into Sind and broke up against
the hills in Southern Baluchis-
tan during the next 24 hours.
1t gave moderate to heavy rain
to the area traversed by it.
The strongest winds in the
Bay were only of force 6.

This storm originated in the
Ray off the Circars Coast on
the 218t. It intensified slowly
during the next three days
and was of moderate intensity
on the 24th. It wasstationary
during that period, but began
to advance westwards on the
25th and at the same time to
filup. The centre macched
across the coast near Vizaga-
patam on the evening of the

—

F
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No.

Moath.

Date.

Larometric de-

Greatest observed
pression,

Character
of
storm.

Details of storm.

6 | August

7 | August

8 { Sept. .

7th to 12th

soth to 23rd

11th to 16th

26"

‘16"

‘44

Cyclonic

storm of
moderate
intensity.

Feeble
cyclonic
storm.

Cyclonic
storm o
consider-
able in-
tensity.

25th, It thence drifted west-
wards through the eastern
districts of Hyderabad and of
the Central Provinces on the
2oth and broke up in that area
during the next 24 hours,

The storm was an example of a
class of occasional occurrence,
vis., storms which form in the
Bay, gradually develop and
attain  moderate  intensity
and then decrease on ap-
proaching land and break up
either before reaching the
coast or very shortly after
crossing it. The strongest
winds experienced by vessels
in the Bay during its existence
were of force 6. .

The track of this storm is not
given in Plate VI,

This storm was generated in the
north-west of the Bay on the
7th. It increased slowly in
intensity on the 8th and gth.
It began to move in a north-
westerly direction and passed
through South-West Bengal
on the 10th, Chota Nagpur
and South Bihar on the 11th,
and filled up in North Bihar
on the 12th and 13th,

The storm gave a moderate to
heavy burst of rvain in
South-West Bengal, Orissa,
Chota Nagpur, Bihar and the
eastern districts of the North-
Western Provinces.

The strongest winds reported
by vessels in the Bay during
the existence of the storm
were of force 10.

This storm which was very
1emarkable in severalrespects
appeared or formed in Upper
Burma on the 20th. It pass-d
into South-East Bengal on the
21st, through South-West
Bengal and Chota Nagpur
into the eastern districts of
the. Central Provinces on the
22nd and the north-eastern
districts of the Central Pro-
vinces on the 23rd where it
filled up rapidly during the

ay.

The storm occasioned a very
heavy burst of rain in the
Central Provinces.

This storm formed in the north-
west of the Bay on the 1oth.
It developed slightly on the
11th and 12th and rapidly
during the next 24 hours. It
marched slowly northward and
was central a little to the west
ot False Point at about 8 A.M.
of the 13th and near and to
the west of Shortt’s Island
about 5 P.M. It passed
through North Orissa and
Chota Nagpur on the 141thand
South Bihar on the 15th fhte
North Bihar on the 16th where
it 6lled up during the next 24
hours.

Td
%-u
.i;.g Character
No. | Menth. Date. ] of
E g% storm,
-k
g.‘é a
9 | Septem-| sgth to 23rd| *14* |Cyclonic
ber. storm of
feeble in-
tensity.
19 | October| oth to 15th | +47” | Cyclonic
storm of
consider-
able in-
tensity.
11 | Novem-| 4th to 12th | About | Severe
ber. 65" | cyclonic
storm.

DETAILS OF STORM.

Very heavy rain occurred in
Origsa, Chota Nagpur, Bihar
and Bengal during the pro-
gress of the storm and excep-
tionally heavy rain in the Son.
thal Parganas and the sub-
montane districts of Bihar and
Bengal whilst it was breaking
up. The strongest winds in
tie Bay were of force g.

This storm was generated in the
north of the Bay on the igth.
It drifted north-westwards and
passed through North Orissa
and South-West Bengalon the
2oth, Chota Nagpur on the
21st, the eastern districts of the
North-Western Provinces on
the z2nd and the central dis-
tricts of the North-Western
I'rovinces on the 23rd and dis-
appeared during the next 24
hours,

The disturbance was throughe
out feeble and of little import-
ance,

This storm formed in the centre
of the Bay nearly midway be-
tween the Andamans and the
Circars Coast on the 8th and
gth. It intensified rapidly on
the 1oth and commenced to
move west-north-westwards
towards the Circars Coast
which it crossed a little to the
south of Masulipatam about
gor 1o A.M, of the rith., It
continued to drift in the same
direction and passed over
Bezwada about 1 P.m. It then
recurved rapidly and advanced
north-eastwards along the
eastern flank of the East
Ghats during the next two
days. It passed into South-
West Bengal on the 14th at
8 a.M. of which day it was
central near Midnapore, The
centre continued to march in
the same direction during the
next 24 hours and was to the
north-west of Sirajganj at
8 A.M.of the 15th., It broke
up rapidly during the day.
The storm resembled in its
chief featuresthe Vizagapatam
cyclone of 1876 and was note-
worthy for the excessive burst
of rain which accompanied it.
The F. L,V.Torch experienced
winds of force 10 on the 13th,

This storm formed rapidlyin the
south-west of the Bay on the
4th and sth and began to
travel west-north-westwards on
the morning of the 5th, The
centre crossed the Coromandel
Coast between 3 A.M. and
4 A.M. of the 6th, 20 or 30
miles to the south of Madras.
1t continued to drift across the
Peninsula during the next 48
hours, at the same time filling
‘up considerably. It passed
out into the Arabian Sea asa
feeble residual depression on
the morning of the 8th. [t
was a feeble disturbance
during the next 36 hours, but
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2.9 [Character

No. | Month.!  Date, °L¢g of Details of storm.

k4 [+
R storm.
828
£38
1]

when it bad advanced well into
the lopen sea, it re~developed
rapidly and was a severe storm
on the toth and 11th. The
centre was apparently in about
Lat, 18° N. and Long. 654°E.
at 8 aA.M, of the latter day.
The vessels within the central
area  experienced  cyclonic
winds of force 8 to 12. The
storm hlled up almost com-
pletely on the 12th.

The following is a similar statement of the most import-
ant land-formed depressions generated in the plains of
Bengal during the south-west monsoon of 1898 :—

34 ]
b}
8.9 Character
No. | Month. Date. °dg of Details of storms.
% E-g storm.
558
. SZE
| (<]
8| July [16thtozoth| -15” Land- | This land-formed depression
formed | was generated in Central
depression| Bihar on the 16th inan area

of heavy local rainfall. It
drifted westwards during the
next 24 hours into the eastern
districts of the North-Western
Provinces. It continued to
travel in the same westerly
direction through the south-
wester n districts of the North-
Western Provinces on the 18th
and Rajputana on the 19th

of slight
intensity.

14
i o
g aracte
No. | Month, Date, o:e of ' Datails of storm.
252 | storm,
-0 m
g5t
1&]

and 20th and broke up during
next 24 hours against the
Baluchistan hills, the storm
occasioned moderate to heavy
ensral rain in the Gangetic
lain and Rajputana and
heavy local downpours in
Lower Sind and Raluchistan.

2 | August | 13th to 17th|  *12¥ Land- | This depression originated in
formed | East Bengal on the 13th, It
depression| drifted across Central Bengal
of feeble | into South Bihar on the 15th
intensity. | andinto the south-eastern dis-
tricts of the North Western
Provinces on the16th and filled
up during the next 36 hours,
The storm gave very heavy rain
in East and Central Bengal
and moderately heavy rain in
Bihar and the adjacent dis-
tricts of the North-Western
Provinces.

3 | August | 26th to 315t ‘17| Land. | This depression formed in East
formed | Bengal on the a5th, It was
defrelsion almost stationary from the
of slight | 36th to the 28th. ~ It began to
move westwards during the
28th and was in West Bengal
on the agth, the western dis-
tricts of Chota Nagpur and
the castern districts of the
North-Western Provinces on
the 3oth and in Baghelkhand
and Bundeikhand on the 31st
and filled up during the next
34 hours.

The disturbance determined
moderate to heavy rain to
Bihar, Chota Nagpur, Central
India and ‘he Central Provin-
ces.

intensity.

Winds.

The mean direction of the wind and the mean diurnal
movement of the air, as measured by Robinson anemo-
meters, are given for all second class stations in Table
Il in each monthly review. The normal values are also
stated for the sake of ready comparison. The normal
data of these elements utilized in Table II of the monthly
weather reviews of the year 1898, will be foundina
collected form in Tables XI and XII of the Annual Sum.
mary for 1896 (pages 638 to 644). The mean 8 A.M.
wind directions for each month are laid down in the first
chart in each monthly review. They are calculated in
the usual manner by Lambert’s formula from the 8 a.M,
wind data given in Table I in each monthly review. Asa
general rule, the mean 8 A.M, wind directions vary little
from the mean wind directions (calculated from the 10
and 16 hours wind data) in Table II of each monthly
review, but in some cases and at certain seasons of the
year they differ very considerably.

The chief features of the air movement over India in
*1898 have been described in the monthly reviews of the
year. The following gives a summary of the most import-
ant features for each period :—

1.—The cold weather period.—This period was

less disturbed than usnal in Northern India, more especial-

ly in January. The winds at the hill stations in Northern
India were generally considerably above their normal
strength both in January and February. The following
gives data in illustration ;—

MEAN DAILY AIR MOVEMENT IN ML ES.

. Percen- Pz?e“-

Srarion t:ge- Actual varia-

. Actual, |0 "ﬁ:’“ F:b~’ Normal,| tion
January January,| ¢ o rung Feb~ | from

. 1898, Yo from | Tuagy | yary, |normal,

normal,, 18y8. Febru-
January “dry
1848. 1808,
Murree - . . 172 220 —-—22 238 218 o
Chakrata ., . oy 123 +76 203 134 +53
Ranikhet . ., . 87 44 +98 98 57 +73
Daijeeling . . . ? 88 ? 6 137 —-15
Mount Abu . . 133 19 + 3 126 140 +61
Pachmarhi . . . 93 78 | 419 164 98 | +67
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Winds were on the mean of the month somewhat
feebler than usual in January and stronger in February
in the plains of Northern India and were on the mean
of the period of normal strength and steadiness, as is
shown by the following data :—

MEAN WIND STEADINESS | MEAN DAILY AIR MOVE-
DURING COLD MENT IN MILES DURING
WEATHER PERIOD. COLD WEATHER PERIOD,
PROVINCE, Actual Vari P:rcen-
Ctual ara- age
percen,- Non:al tion |Actual, wormal. | vafia-
tage, Pf:c e“' from | 1808. ‘1 tion
1898, £¢  |normal. from
normal.
- Bengal . . . 41 36 +5 83 83 ]
Bihar , . . . 28 " 48 —20 70 72 -3
Chota Nagpur . . 53 52 +1 197 154 +28
North-Western Provin- 34 34 o 79 67 +18
~ cesand Oudh.
Punjab . . . 20 22 -3 48 50 —4
Rajputana . B 28 23 + 5 117 119 -2

v

Local sea winds set in later in South Bengal and
Orissa than usual. The mean wind directions of the
month of February for Cuttack, Calcutta and Narayanganj
hence contained a northerly instead of the normal southerly
component.

Winds were steadier than usual on the mean of the
period in Berar, Central India and the Central Provinces,
The following gives data in illustration ;~—

PERCENTAGE OF MEAN WIND STEADINESS.
Variation
PROVINCE. Period Jan<| from normal
Janvary February | uvaryand | of period
1898, 1898, February |Janvary and
1898, February
1898,
Central India. . . 66 35 S0 +15
Berar « .« . 36 29 33 +10
Central Provinces . . 31 21 26 + 4

The air movement in Berar, the Central JFrovinces and
on the Bombay and Madras coasts was shghtly feebler
than usual in January and slightly stronger in February
(except on the Madras coast) and was on the mean of the
period normal. It was, on the other hand, somewhat
stronger in both months in the Deccan,

The following gives comparative data showing the
variations of the intensity or amount of the diurnal air

movement from the normal in the Pemnsula during this
period :— '

MEAN DAILY AlR MOVEMENT IN MILES.

Percea-

tage

Mean P

ac&?:inof normal vafr:zgon

Provincs. Actual, | Actual, | period, cl"’ifzd normal
January| Febru- |January p ’ of

1898. |ary 1898./and Feb-~ ]anuadry period

ruary _ |January
18¢8. F:}:;‘.’ and Feb~

ruary

1898,
Central Provinces K . . 57 103 79 77 +3
Berar . . . . . 83 170 126 117 + 8
Deccan , . . . . 169 195 182 163 +12
Madras Coast . . . . 108 108 108 117 -_8

Mysore . . . . . 174 134 154 142 + 8
Bombay or West Coast . . 155 180 167 166 + 1

II.—The hot weather period.—Weather was on
the whole less disturbed than usual in March and April
in the Indian area and was normal in character in Bengal
and the Peninsula in May, but was more disturbed in
Upper India and Burma in that month,

The hot weather conditions were more intensely marked
than usual during the period in the Punjab, Sind,
Rajputana, the Gangetic Plain, Central India, the Central
Provinces and the North Ceccan. Temperature was on the
mean of the month of May most largely in excess in the
South-West Punjab, Upper Sind, Chota Nagpur, South
Bihar, Cachar, Berar and the western districts of the.
Central Provinces. The chief features of the air move-
ment of the period were :—

15¢.—Winds were slightly stronger and considerably
steadier and much more westerly than usual
(more especially in May)in the interior of
Bengal and as usual under these conditions
less westerly at the coast stations. The
following gives data showing the actual
deflection :—

WESTERLY DEFLECTION.
STATION. March, | April, | May, | period
1898, 18g8. 1898, May, 1808,
° ° ° °
Calcutta . . . . . +52 +13 +19 +38
Burdwan . . . . . s +22 +10 .
Berhampore . . . . +10 -11 +33 +11
Narayanganj . . . . -7 -4 + 3 -3
Saugor Island . . . . —16 -19 ~30 -22
False Point . . . . —-45 -17 -1) —24 .
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2nd.—Winds were stronger than usual in the North-
Western Provinces and Chota Nagpur, the
increased force being pronounced in March
and April.
37d.—Winds were of normal steadiness in the Punjab
and on the whole somewhat feetler than
usual, '
4th.—Winds were also, on the whole, somewhat
feebler and more westerly than usual in
Rajputana.
5th—Winds from northerly directions were much
more frequent than usual in April and May
at the hill stations in Northern India.
6¢h.~Winds were stronger than usual throughout the
period in Berar. They were, on the other
hand, of normal strength in the Central Prov-
, inces in April and May and somewhat
feebler than usual in March. Winds were
on the whole somewhat more easterly in these
areas than usual, more especially in March.
They were' also abnormally unsteady in
March.
7¢h,~Winds were also stronger than usual in the
Bombay Deccan and Mysore.
8th.—Winds were throughout the period practically
normal in strength and direction in the
Madras and Bombay coast districts.
The following gives data showing the percentage vari-
ation of the air movement, month by month, from the
normal during this period in Northern and Central India :—

PERCENTAGE VARIATION FROM NOR-
MAL OF MEAN DAILY AIR MOVE-
MENT IN
PROVINCE.

March April May
1898. 1898. 18g8.
Bengal . . . . . . -14 +11 +5
Bihar . . . . e . -17 -1 +14
Chota Nagpur . . . . . +22 + 6 o
North-Western Provinces and Oudh . +18 +10 +9
Punjab . . . . . . -13 -23 —11
Rajputana . . . . . + ¢ -10 °
Ceatral India . . . . . -13 —-24 -15

e e

The following gives data showing the percentage vari-
ation of the air movedient from the normal, month by
month, in the Peninsula :—

PERCENTAGE VARIATION FROM NOR-
MAL OF MRAN DAILY AIR MOVE-
MENT IN
ProviINCE.

Ma:ch +April May
1898. 898. 1898.
Berar . . . N . . > 4 +10 + 6
Central Provinces . . . . -13 ° -3
Bombay Daeccan . . . . + 1 +3 +13
Madras Deccan . . . . -3t + 3 +7
Mysore . . . . . . +33 + 4 -10
Bombay Coast . . . . . -13 -6 -7
Madras Coast . . . . . -21 -1 -4

The air movement in Northern India in May immediately
antecedent to the advent of the monsoon was the ordinary
hot weather circulation slightly strengthened and modified
i direction by the abnormal temperature and pressure
conditions which prevailed throughout nearly the whole hot
weather period in Northern India. '

III.—The south-west monsoon period—The
Arabian Sea current was slightly delayed and was
not established on the Malabar coast until the gth and the
Konkan coast until the 1oth of June. It advanced with
great rapidity into the interior and gave general rain to the
west and centre of the Central Provinces and Central
India, on the toth, to Rajputana, on the rith and to
the South-East Punjab on the 1s5th. The advance of the
current over the Arabian Sea was made somewhat more
quickly than usual. A cyclonic storm formed in the centre
of the Arabian Sea on the joth and 31st of May and advanc-
ed northwards to Muscat and the Mekran coast. The
south~west monsoon current was established in the Bay dur-
ing the second wcek of June. A cyclonic storm of moder-
ate intensity formed in front of its advance. This storm
marched northwards across the Orissa coast on the 15th
and passed through South-West and Central Bengal into
North Bengal where it broke up.

The first burst of the monsoon current was not so strong
as usual and withdrew gradually from Northern and Central
India in the fourth week of June. The break in the rains
thus initiated held until the 28th or 32gth, The monsoon
currents were somewhat less steady than usuval in July,
more especially the Bay current. T hey were very steady
in August and September and withdrew from Upper India
in the third week of the latter month.

The comparative data in the table below based upon
the anemometric observations of four coast and four in-
land stations under the influence of the two currents give
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an approximate estimate of the strength of the air move-
ment of the two branches of the monsoon current : —

. PERCENTAGE VARIATION FROM NORMAL
OF MEAN DAILY AIR MOVEMENT,
Bay oF BENGAL

MONTH. CURRENT. BomBAYy CURRENT.

Four coast F‘l’:; d"" Four coast F‘;:;t;"'

stations. | 4 tians. stations. | gations.
June . . . . . . +14 -t +1 + 4
July o . . e . +5 +6 -18 +10
August . . . . f +31 +8 + 2 +28
September . . . . + 5 +6 -4 -25
Mean of period . . . . +14 +5 -5 + 4

The data given in the above table show that the air
movement varied irregularly and in opposite directions
at the land and coast stations in the case of the Bombay
current, but on the mean of both was practically normal,
The data for the Bay current show that it was slightly
stronger than usual over the whole land area to which it
usually extends,

The following table gives corresponding data for the
steadiness of the two currents in the coast and interior
districts of India :—

VARIATION FROM NORMAL OF PERCENT-
AGE OF MEAN WIND STEADINESS.

MoNTE B”c%iﬁ:'i’ff“' BomBAY CURRENT.

Four coast] FOUTIN" [Royr coagt| FOUC fn-
stations land, " i bions land

* | stations, * | stations.
June . . . . . . +t -9 +5 +5
July . e e . . -4 -7 -3 -3
August . . . . N +14 -6 +9 +9
September . . . . + 4 +2 +6 -2
Meanofperied . . « .| +4 | =5 +4 42

The Bombay current was, as shown by the data, slightly

steadier than usual.

The comparative data given in the following table of
the mean actual and normal force of the winds derived
from the meteorological jnformation contained in the logs
of vessels navigating the Indian seas indicate that the air

movement was below the normal to a moderate extent
throughout the period in the Arabian Sea, and to a slight
extent in the Bay of Bengal on the mean of the whole
period. The actual variations are chiefly derived from
vessels following four or five tracks in these seas, and
hence do not necessarily indicate a variation commeon
to the whole area. They, however, aimost certainly estab-
lish that the current in the Arabian Sea was slightly below
its normal strength throughout the period ;—

MEAN DAILY FORCE OF WIND (BEAUFORT’S
NOTATION) IN THE

BAy oF BENGAL. ARABIAN SEA,
MONTH,

Actual, Nor Vt?;i: i Actual,’ vt?;ila.

1898, mal. from 1898. Normal. from
- normal, . normal.

June . . . . 41 40 +0' 4's 45 -0'2
July . . 39 4'0 -0'1 4'4 46 —0°'3
August . . o 40 40 ° 3’9 43 -0
September . . 31 37 —0'6 3o 3’5 =05
Mean of period . . 38 39 -0'2 39 N 42 —0'3

The following gives a summary of the more important
variations of the mean air movement from the normal
during the first half of this period (or in June and July)
when both currents were largely determined by the pres-
sure conditions to Upper India :—

(1) Winds were during this period more westerly
than usual at Port Blair and Rangoon and
on the Tenasserim Coast and were more
easterly than usual in North-Eastern India.
The following data show these features in
the case of six typical stations :=

INCREASED EASTING.

STATION.
Pericd
June July June and
1893, 1898, July 1898.
L ] L] L]

Port Blair . . . . . . —-19 —-—17 -18
Diamond Island . . . . -11 +129 +9
Calcutta . . . . . +22 +14 +18
Berhampore . . . . . + 2 +13 + 8
Burdwan . . . . . . + 3 430 +17
Rangoon . . . . . . —if ° -6
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(2) Winds were also during this period on the
whole stronger than usual over Northern
India, except in the Punjab, Central India
and Chota Nagpur where they were slightly
below their normal strength, as is shown
by the following data :—

PERGENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
) MOVEMENT,
AREA,
Period
June 1898, | July 1808, }une and
uly 1898,
Bengal . . . . . +1 +11 +6
Bihar . . . . . . +32 +33 +17
Chota Nagpur . . . . . +6 —19 -7
North-Western Provinces and Oudh . +25 +3 +14
Punjab .. . . . . . -7 —18 -1y
Rajputana . . . . . +14 -—10 +3
Central India . . . . . +3 -—34 -16

(3) Winds were, on the mean of the period, stronger
than usual over the interior areas dominated
by the Bombay current, vis,, Berar, the
Central Provinces and the Deccan, as is
shown by the following data :—

PERCENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
MOVEMENT,
AxzaA,
Period
June 1898, | July 1898. | June and
July 1808,
Berar . . . . . . +9 ° +5
Central Provinces . . . e +9 -3 +3
Bombay Deccan . . . . +323 —4 +10
Madras Deccan . . . . +17 +13 +15

It may be noted that abnormally strong westerly winds
obtained over the whole of Northern and Central India
during the break in the rains from the 21st to the 24th June,

The most important feature of the first half of the
period was the strong determination of the Bombay

current to the Gangetic Plain' and Upper India and its .

partial diversion from Burma, East and North Bengal and
Assam. Conditions chaoged at the end of July and the
chief features of August and September were inverse to
those of the preceding two mogths. During the second
half of the monsoon period the monsoon currents were
steady and were directed more largely thanusual to North-
Eastern India and Burma than in the previous half. The

more noteworthy features were : —
(1) Winds were more westerly than usual at Port
Blair and in Rurma and North-Eastern India.

The following data for five stations are given
in illustration :—

INCREASED WESTING.
. Period
STATION. August
August September and
18g8. 1898, September
1898,
o ° L]

PottBlair . ., . ., , | #u +1 +8
Rangoon . . . . . . +9 +23 +16
Chittagong . . . . +26 +37 +32
Calcutta . . . . . +30 l +24 +27
Burdwan . R . . . . +38 +24 +31

(3) Winds were stronger in Bengal and the Gangetic
Plain throughout the period, asis shown

below;—
P2RCENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
MOVEMENT.

ARBA, Period
August | Septembesr August

1898, 1898, and

September

18g8.

Bengal . . . . . . +27 +11 +19
Assam . . . . . . +51 +18 +35
Bihar . . o . . . +27 +53 +40
Chota Nagpur . . . +i0 -2 + 4
North-Western Provinces and Qudh . +11 +11 +11

(3) Winds were slightly above their normal intensity
in Rajputana and of normal strength in the
Punjab and Central India. They were also
more westerly than usual in direction in both
these areas. The following gives comparative

data:—
PERCENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
k MOVEMENT,

AREA, Period
- August

August September and

1898. 1898. September

1808,

Punjab . . . . . . —10 +7 -2
Rajputana . . . . . +35 -9 +13
Central India . . . . . +11 —-34 -7

(4) Winds were lighter and less steady than usual in
the Deccan, Berar and the Central Provinces
in the month of September, but steadier an
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stronger than usual in August. The follow.
ing data illustrate these features:—

PERCENTAGE VARIATION | PERCENTAGE VARIATION

FROM NORMAL OF MEAN | FROM NORMAL OF MEAN

WIND STEADINESS, DAILY AIR MOVEMENT.

AREA, Period Period

August Auvgust

August | Sept. and |[August | Sept. and

1898. 1898. | Sept. | 1898. 1898. | Sept.

1898, 1898,

Berar s« e| 410 -3 + 4 +37 —33 + 3
Central Provinces #16 | -4 | +6 | +41 | —9 | +16
Bombay Deccan . .| + § —20 -8 +29 -3 +13
Madras Deccan +10 - + 3 +23 -3 +10

The following table gives the percentage variation of
the strength of the winds from the normal, month by

month, throughout the whole monsoon period, in different
provinces :— ’

PERCENTAGE VARIATION FROM NORMAL OF
MEAN DAILY AIR MOVEMENT.

ARea, Period

June | July |August| Sept. | June to

1808, 1898, | 1898, | 18¢8. lSses;ast..
Bengal . . . g o+ 1 +11 +27 +11 +12
Bibar . . o w2 | eaz | war | 45| 48
Chota Nagpur . . 0 +6 —19 +10 -2 -1
North-WesternProvinces and Qudh| +25 +3 +11 +11 +12
Pupjab . . ., |, (| -7 ~18 | =10 +13 -5
Rajputana e e v o) +14 ] =0 | +35 | ~9 | *+7
Central India . . . . + 3 —34 +11 —24 —-11
Central Provinces . . . +9 -5 *41 -9 + 9
Berar . . . . + 9 0 +27 ~-23 + 3
Bombay Deccan R . +23 —_y +329 —_3 +11
Madras Deccan . Jd €7 +12 +23 -3 +12

The chief features™ of the south-west
movement were hence as follows tem

(1) The Bay current was normal in strength through.
out the greater part of the period.

(2) It was determinedin June and July over the north
and centre of the Bay to a greater extent
than usual to Bengal and the Gangetic
Plain.

(3) It was, on the other hand, during the months of
August and September airected more largely
than usual to North-Eastern India and
Burma.

(4 The Arabian Sea current was slightly weaker
than usual throughout the whole season,

monsoon air

(5) During the latter half of the season it was de-
termined more largely to the Peninsula
and less to Upper India than usual.

IV.—The retreating south-west monsoon peri.
od.—The south-west monsoon currents withdrew from
Upper India in the third week of September, from
North-Eastern India- in the third week of October
and from Burma in the fourth week of that mon'th.
The rains hence ceased in Upper and North-Eastern
India slightly earlier than usual and in Burma consider-
ably before their noimal date. The South Deccan and
Madras coast districts received moderate rain under
normal conditions during the first week of October and
again during the last week, A considerable change in the
pressure conditions occurred in the last week of the month
favourable to rain in the Madras Presidency which was
more or less persistent throughout the remainder of the
season. The chief abnormal features of the pressure condi-
tions were:—1st, a slight to moderate relative defect of
pressure in Southern India, and 2nd, a slight to moderate
excess in the Andaman Sea,Lower Burma andTenasserim.

The following gives the more important features of the
air movement in India during this period :—

(1) Winds were more variable and slightly weaker
than usual in Burma and at Port Blair.

(2) Winds were feebler than usual in Bengal and
contained a more pronounced easterly or
decreased westerly element than usual at
the southern and south-eastern stations and
a strong westerly component at the south-
western and central stations. The following
gives data showing the amount of the west-
erly deflection at several stations :em

WESTERLY DEFLECTION.
STATION.
Period
October | November | December | October to
18¢8. 1898. 1898. December
1898,
o o °
Chittagong . . . o -32 -18 —-17
Narayanganj . Large —1io -16 Large
‘Caleutta . . -19 + 5 -—13 -9
Saugor Island . +35 +19 +18 +24
Burdwan . . . +18 — 12 -3 + 4
Berhampore . . . +37 +9 +10 +1g
L

(3) The air movement in the Gangetic Plain and
Chota Nagpur was normal in direction, but
slight'y stronger than usual.
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. . VARIATION OF ACT! F NOR
(4) Winds were very feeble and unsteady in the PERGENTAGE OF WIND seerompes |
Punjab, Central India, Rajputana and Sind. .
(5) The following gives comparative data of the mean STATION, Period
amount of the daily. air movement in Northern October | November | December | October to
| 1898. 1898, 1898, December
and Central India :— 1808,
. . Nagpur . « +7 —18 © =45 —19
PRRCENTAGE VARIATION FROM NORMAL OF
MEAN DAILY ATR MOVEMENT. Vizagapatam . . +23 + 3 o+ 20 +15
Hyderabad (Deccarn) +7 o -7 )
PROVINCE, Bellary . . . . +23 +322 +120 +22
Period -
October | November | December | October to Sholagur ... ta 46 +6 -3
. 18¢8. 1898, 1898, Decles";gef Madras,. . . +36 -7 +6 +12
Trichinopoly . . . —12 -6 + 92 -4
Andamans (Port Blain)| — 3 +9 —2 -6 (7) Winds were more easterly than usual at the Coro.
Buema A - —10 - mandel coast stations. .
Bengal — —y _, —_ (8) The following table gives variation data of the
: mean air movement in different parts of the
Assam . .+ .| 413 -3 .| -6 -9 Peninsula : -
Bihar . . . . +24 —-15 +19 +9
Chota Nagpur . . -6 -1 +39 +11
) . PERCENTAGE VARIATION F
North-Western Provinces NORMAL OF MEAN nl:u.?:o'
and Oudh.. . . o +13 +27 +13 AIR MOVEMENT,
Punjab. . . —24 -6 -8 —13 D1VISION.
Rajputana . . . -13 — 4 -9 -9
!
Central India v o] =32 —21 -1 23 0<l:t809%e.t N‘;‘g;,‘!‘_"" Df;;?"
Sind . . - —18 -8 —16 —14
Central Provinces . . . . +10 +13 -3
(6) Winds were very unsteady in the Central Prov- Berar « « . . . o +3 +20 +18
mces.and ]?erar in December, but of normal Bombay Deccan. . . . .| +14 +30 | 41y
steadiness in October and November. They
. . ; MadrasDeccan . ¢+ o . +7 +36 +49
were considerably steadier than usual in the M +6
. . . . . . . . . -1
Deccan and Madras coast districts in October yeere ' T
and practically normal in steddiness in Bombay Coast . . . . .f =35 i *s
November and. December. The following Madras Coast . . . o . ° =5 -3

gives data for seven representative stations:~—

Humidity.

The variations of the mean monthly and annual aqueous
vapour pressure and humidity values from the calculated
normals for the year 1898 are given in Tables VIII and
IX. The normal values employed in the determination of

the variations are given in Tables XIII and XIV of the
Annual Summary for the year 1896, The four tables

(Tables X to XIII) give variation data of aqueous vapour

pressure and relative humidity for each month of the year
and for the year : —
1st—For eighteen meteorological areas adopted in
the geographical summaries of meteorological
data in the annual reports issued by the
department previous to 1891,
and.~For ten meteorological provinces of the Empire.
G
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TABLE VIIL.—Comparison of the monthly mean vapour pressure data of 1898 with the averages of past yearé.

— ’ < '
ProviNer. StatioN, Jacuary. |February. | March, April. May. June, July. August. | September | October. [November,|December,| Vrzaw,
[ ” v ” ” " " v " " o v u
Port Blair .| —'034 | —o19{ —'o51| =010 | ~‘02r| +'007 | +°003 | +009 47014 | +'014 | ~—064 | =031 | —og5
Rangoon I =011 | —006| =011 | 47065 | +°'023 | +°004 —*000 + 0ol ~*001 | =011 _:072 ~069 | =008
BurmA CoasT
AND AY({ | Diamond Is-| +7010| +-010| —026| =028 | —012 | +'0I1 | +°012 } +°012 +'010] +'020| —'028 | —'004 | —~-gor
ISLANDS. land. ,
Cecos Island. | —'020{ +-020| —'038 | ~'004 +008 | ~* —*002 | +°006 —002 | +°015] —'039 | =*005| —'00}
Akyab . .| +040| 4031 | +006)| +049 | +°067 | +'c47 | +'019 ) +°'031 +'041 | +°064 | =006 +-oo§ +.°33
Silchar —0l1 | =012| —'124 | ='024 | —'041 | —"01% [} —-012 —006 | +'006 | —040 | =006 | —+024
Slbsagag ol =002| +-012| —016 +°046 | +°007 | +'012 +'019 | +°022 ' —004 | —'014 | ‘01 ? ®
Assan el
Dhubri . | =017 +033| —o046| 4042 | —or1 | +'009 | +'006 | +013 —o0g | +014| —033| =003 | —~o01
(| Chittagong . ? |'4056| —003| +065 | +045| +054 | —006 | +°010| —016| +024 | ~060 | —034| 2
Narayanganj.| —'005 | +°004| —'112 [ +°020 | —’041 =-°015 | =314 | —-Oll -'ozq; —008 | =012 | —017 | —'019
Caléutta (Ali-| —'025 | ~033| —178| +-010 —058 | =019 | —006 | —-oo1 —-ozs‘ —049 | —026| +°005 | —034
pore). . ‘
Saugor 1sland ~056 | —'056| =076| —010| —'014} =032 —v024 | ~-‘o13 ~020 | —'046 | —'020| +'010 | «—-gr0
BENGAL AND . X
Orissa. Burdwan . o +034 | —084| +058{ —033| +'005} +°004 | +°020 +'009 | —'001 | +°01g9| +°016 | 4-003
Berhampore .| —W0I4} —007| —'155] =020 —+082 | —'001 | +'002 | —‘001 —006 | —‘028 [ —008 | g2z
False Point .| —038| —ro70| —034 +036 | 4027 +w0or| 4013} +°014 4021 { 4+°033 | +7028| +087 | &-008
\ Cuttack .| —082| —o074) —'134| +'043 | —o12| +'012} 47019} —'0I0 o =009 | =041 | +'052:| ~-021
Hazaribagh .| —'013 | +-031 | —064 +068 | —o035| +040] ~o010] —009g| =016| 037 —019| +'014| —004 -
Patoa . 1 =004 | +036| —053| +065| —o042| —'009 | +-012 | +'018| =003 | —~006 | + 0O2 o +°001
GANGETIC :
PLAIN AND| | Darbhanga .| +7002 | +°044 | +°006 +°069 | —'061 | +010| 4011 | 4010 —'027| ~0r5| +'008| +'0I10| 4-006
CHoTaA
NAGPUR, Allahabad .| —o80| +050 | —068| 4016 +-113| +096.| +'017 | —'010| =005 —088 | —029,| =016 °
l Lucknow .| —'020| +'001 | =031 | +7036| +-017| +042 ? | 47023 #°0c42 ‘o +°018 | +033 ?
Dera Dun ~03t | —'o11 | —0g0| =019} =076| +060| =-008 [ +'012 —014 | —'006 | —'036| +'02I | —012
Roorkee .} =038 +023) —040 —028 | —067| +068| —'020| +°017 -'0!8‘ _-0161 — -ozat 44013 | =011
Urrar Sus- Meerut .| =058| +w025| —068| ~-030| —-062 4067 | —018 | —035 +011 | —-064 | —o043 | —'0I15| =023
HisM ALAYAS. ‘
Lahore .| =o12{ +w039| —=006| ~004] —016| +°073| +-050| =012 | 012 —-058'| —053 | —'030 | —'003
Ludhiana . . —049 | +006 | =069 | =118 =109 | =009 | +-024 — 048 —~014 | =061 | =063 | =043 | —'046
Peshawar .| =006 | +'orr | +'006{ —‘031 | 035 ‘—022 | +o015| +041 +092 | 4010 | —'046| —028 | +-oot
InpusVALLEY .
AND NorTH- | | Mooltan | +%014 ] +'043 | —0B4| —~125| —159| + 009 | —cO4 | — 056 —052 | —127| —062 —'033 | —-053
West Raj-
PUTANA, Jacobabad .| —-oor [ +°002 | =056 |*+ 098 | +°110| +'157 | +7083 | +042 ? ? —031 | =007 ?
Kurraches .| +%54 | —048 | =130 | +7035| +'004 | =005 | —orx| —'038 | —'048| —v037| —067| —rogt | —032
Jeypore .| —o048] +'030 | —084 | —045} —'017| +'017 | —035| —'O79 o -18 | —'058 o —+036
EASTERN Ajmere | —028| #'020 | =050} —020] +017| +'043 | +'056 —-036 +°045 | =066 | + 001 | + -035‘ +'003
RAJPUTANA, ! :
CeNTRAL Deesa .| ~034| +0390 § =B8] —076] —064| +°007.| +'040| —'033 +0a¢ | —0oB8s | +wvar.| +054 ] —-02a
INDIA AND
GUJARAT. Nowgong .| —'042 [ +'031 | —"074 —018| ~'038| +9039 | +031| +°045| +039!| {4039 ? ?: 2
Agra —017 | +'047 | —034| +o005]| +'200| +'129| +040| +'028 | +'038| 027 4°007'| ¥vi8| ¢-037
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" TABLE VII.—Comparison of the monthly mean vapour pressure data of 1898 with the averages of
past years—contd.
Provinos. Station. Jaouary. [Febraary.| March. April, May. June, July. August [September, | October. [November.| December.| Yzam.
v ” p ” " " » " ” p ” ”
Belgaum .| —112| —023| —'045| +'0o5t | +'018 | +'009 | +011 | +'002| +'0rg| +'016 | =001 | +'033| —'003
Shkolapur —'156 | ~'060 | =088 | +'005 | —'021 | —'043 | —'00p | —~-041 -'c06 -068 —'049 | +'o17| =043
Poona . —'130 | +°006 | -~'060 | +'01§| —'024 | —'027 | +'003 | ='01I | +'007 | —'031 | =—026| +°072 -.-‘ox7
Akola . —122 | —021| =033 +009g| —043 | —'018 | +°025 | —'002 | +'006 | —'099 | =043 | +°'038 | —025
Buldana «| =149 | =085 ~'09g9 | ~‘057 | —'067 | =050 | —'005 | ~‘026 -'006 | —'118 | ~077 | +°006 | —"059
Khandwa —131 | —~‘045]| —©077| —067 | —'087 | =021 | +'010| —'029| +'022 | —=‘058 ~'o17 | +-0g1 | =039
Deccan . < Hoshangabad | =051 | +006 | ~‘o11 | +7005| —'029 | —'041 | +-023| ~'o19 +'030. | =070 | ~°'001 | +'014 -—'0!3>
Nagpur | =181 | #ot0| —os4 | —oog | —or1| +-012| +-o12| —oz3| +'017| -'079| ~039 | +'028| —'o22
] ubbﬂ]pore' o| =059 | +017] =023} +°073| —'023 | +'008 | ~'006| =034 +'028| =047 | —'007 | +'041 ] —'003
Saugor . «| =103| —'co1| —034| +-128 ? +°105 | +°013} —'02% +°009 ? ? + ‘007 ?
Sutna . .| ~co40{ +028| —'032| —061| —037| +141| %062 | +-033| +'039| =049 +009 | +'039 | +015
Raipur « ol =0gg| —017] ~'085| —'0551 —'100 | —‘025| ~°003 | —'038 -~'004 | —'070 | =049 ] +°'030 | —'043
Hyderahad —-105 | ='043| =077 ? —'032 | ~'040 | +°033| —'024 | =001 | —'019| ~'019 | +'052 ?
(Deccan).
Bombay of =033 =027| —044 | +'005| —~'016 { —016| —025| —'028 —or11 | — '906 +'002 | 4016 | —‘o1§
West Coasr Ratnagiri —132 | —027 --'oﬁ-z +021 | +003 | +024 | +00a| +010] +'016| +'016 | —003| +08 | ~00t
Karwar . —079 | =041 | +'030| +°'008 | =014} =002 | ~'008 | —'016 —010 | +'020 | +'001 | +'035 | =006
Cochin . .| —~o45| +'008 | —028 | +'017| +'009| +-cr0 ' —001 | +'013| =—'0o4 | +'018| —"03§| ~'026| —"00§
({Salem . . —cor1| +'044 | —077 ? +025 | +'004 | ~‘o15 —-oz} +020 | +'020 +:036 | +°'046 ?
Mereata | .| —'093| ~00g| —078| +'002| +'007 | +'006 | +-006 o +'019 | +'031 | =013 | =~'018 | =—‘o11
Ghitaldroog +| —'023 ]| +'004 | —076 | +'0a7 | +7012| +'003| +'030 —'00g | +'o44 | +'058 | +7033 +'036 | +'012
Bangalore .| —-033| +'008| —‘'113 | —~’'008 Jo10 | —oo3 | —006 | —'0a7 | 4035 | +°oat | +'0aa| 4035 | =007
Hassan ol =970 —033] —'116| =039 | +004 | +'014 | +'037 | =005 +040 | +'034 | =011 | —~‘013 | —'O14
Soyra IND1A | | Mysore «f —001| =009 | —1313| ~037| +003| =009 | +9008 | —'043 +'036 | +°033. o +'029 | =016
Trichinopoly.| —~-047 § —021| —107| =037 | =038 | ~'028| —'05a| —046]| +'013| +'017| +011| +021{ —'026
Madras +} +026| +016| +"002 | +°058 | +'022) —oo1 | +029| +'016| +059 | +'065| +'030 | +'057 | +'032
Bellary of —132| 4010) +018{ ~001 | ~078| =124 | —'104| —'104 | =075 | —o04r | =042 | —009 | —'057
Cocanada .| ~'0§8| —‘101 | —'079 | +°007 o - ;04 1| —033] —~023| =—‘o27| +'006| —063| + :oso =030
Vizagapatam.| ~-o16 | —'023 | —025 | +'067 | +'063 | +'039 | +-030 | —onx +'031 [ +'051 ] 4041, +°'111} +7030
HiLL Starton | Quetta o| ~008 | —037 | —006| ~"047 | —'014| ='012| +'002| —084| =—'or1a | —=o15] =017 | =~'028 | =023
BaLucuisTAN
’| Leh +| +009| +005{ +019| +024 | —'006 | =008} 4013 | +'006 | ~-or1| +'008 | +°012 [ .~'017 | +'004
Srinagar .| +'00g| +'062] +049| +°065| +-001 ? | +og7 4060 | 4072 | +'004 | +-001 !
Murree, o —ont —'004 | =003 | ='O19 | =030 | ='022 | +-003 | +'022 4008 | =014 | =032 | ~002| —009
Kailang .| +w90g4| +002| +010]| —011| —~010 ? ? ? +°004 | =023 | ~'01§ ? ?
Hiwt Sta- y
TIONS, 4 Simla {(Ridge) | —029| +'003 | ='039 | —017 | =047 | +°041 | —015| +'003 =042 | =009 | —'036| +003] =015
Norrrern ||* '
INDIA. Chakrata .| —022 | +'003| ~'042 | —048 | —'005 | +°'074 ? +°008 ~'037 | =003 | =034 | +°007 ?
. Ranikhet +002 | —o1x | —'035| ='00g | =059 | ¥#'073 | +001 | +'022 | 021 | —015| =038 | +°009 | =007
Katmanda —0230 | +010| —'010 | +'055| +020 ] +'165 ? 47016 | =~'028 | +'028| —0R3 | +0051 ?
Darjeeling | —-009 ? ? ? ~006 [ +°008 | +'003| 4017 | =019 | +°005 ? ( +°032 4
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* TABLE VIIL.—Comparison of the monthly mean vapour pressure dala of 1898 with the averages of -
» past years—concld.
Provinos, StaTION, Janvary, | Febraary,| March. April, May. June, July. August, |September. | October, |Novemben|December., YEAR.
Mount Abu —030 | +018 | —059 | —038 | ~044 | +°002 | +°018 | ~016{ —'008 | —081 | +'018 | +°016 | —'017
HiLe Sta-
c'nons, . Pachmarhi .| =021 | +-121?| ='040 { +°160?] +'138?] +°046 | +°025 | ~‘008 +027 | =064 { —='013| +°'054 | +'035
ENTRAL :
InDlA. Chikalda o| =125 | —'032 | —'0o51 | —'012 | =032 | +°008 | +°010| ~—‘016 +°013 | ~‘028 | =026 | +°055| =020
Hivre StaTION,
ISou’rmum Wellington .| «='016 | +'043 | =093 | —o024 | —'028 | —019 | —‘014| ~‘0I6 +'036 | +°026 | —'002| ='005{ —'nog
NDIA. . .
Muscat . .| +'020 | =073 | —'047 | =-025 ? ? ? ? ? ? ? ? ?
Aden . . ? -015 | =007 | —‘0g8 [ ~'066 | ~‘010 o —"014 —'013 | +°043 | =005 | =033 ?
ExTrRA .
IND1AN Perim . . +°009 | =042 | +023| —'016 | +°002 | +°067 | +°115?| +°035 +°045 | +080| +'037| +7032] +'032
STATIONS.
Zanzibar .| +033| +w001 | 4001 | —012 | +'00g | =028 | ~°0o13| —-038 —~012| —'028| =019 | —'036| ~-or2
Port Victoria] —'005| —005 | +'024 | +°013 [ +%024 | + 006 o +°017 +013 | ='018 | —060| =037 | =002
. (Seychelles). .
TABLE IX.—Comparison of the monthly mean relative humidity data of 1898 with the averages of past years.
Provewcs. StaTiON, January. | February.| March, April. May. June, July, |August, ' Septeﬁber, October, {November.|December,) Year,
| .
Port Blair ol =2 -1 — 2 + 32 + 3 -2 + 32 -3 -1 —3 — 4 -6 ~1
Rangoon ol —12 —_4 —1 + 3 + 8 —1 + 2 + 3 +1 - 4 -7 -_35 —I
BurmMa
Coast AnD Diamond Island | ~ 3 — 2 -2 — 5 + 5 —3 o ) -2 —6 -9 —3 -3
Bay Ispanps. R
Cocos Island .| =4 o -3 -3 o —3 —1 —3 —_—1 -2 -8 —3 -3
Akyab ol +5 + 2 + 2 + 1 + 1 + 2 + 3 + 5 + 3 + 3 + 1 + 3 +3
Silchar , ol ™3 | —4 | =17 | —13 —12 | — 5§ —~4 | —3 + 1 —2 -7 ~3 | —6
Assam « <| Sibsagar . . o + 4 —4 + 4 + 1 + 3 + 4 + 3 + 2 + 2 + 1 ? ?
Dhubri .| — 3 + 3 — 6 -1 — 4 -2 —2 -3 + 2 + 1 0 -] —1 | ~1
Chittagong . ? + 4 (<] + 6 o ¢ © o + 1 o + 3 — 4 -3 ?
Narayanganj .| + 1 —1 —1 -3 —6 0 —1 ° o | —1 -2 —2 —2
Calcutta(Alipore)| ~— 6 —6 —17 (] — 8 — 2 + 1 o — 3 — 4 -3 -3 -4
BENGAL AND Saugor Island .| — 3 —6 — 4 o — 4 —3 —1 o —3 —3 -4 — —
Ogissa. Burdwan J =2 +3 ] ~10] +6 | —6] +2 ] +1 | +32 + 1 o + 2 ° o
Berhampore “ —s — 5 —18 — 8 —10 () -~ 3 -_—2 -1 -5 ~ 4 — 7 -6
False Point ol — 8 -9 -3 o —1 -2 + 1 + 3 [} + 3 + 2 + 3 -1
Cuttack . | —6 —5 - 8 + 3 — 4 o + + 1 -1 -1 — 4 o -2
Hazatibagh .| — 2 + 6 -9 + 3 —6 + 1 -3 + 1 —3 -5 — 4 -2 —2
Patpa o] — 2 + 5 — 8 o — 4 —3 o + 3 + 4 -1 — 1 — 3 -1
GANGeTIC
PLAIN AND Darbhanga of —1 + 6 o + 3 —-—2 + 1 -2 o + 5 -3 ] —2 o
CHoOTA
NaGPUR. Allahabad o| —18 + 7 — 8 —_2 + 5 + 6 + 2 + 4 —1 —11 -7 -9 -2
F| Lucknow . .| —6 +18 — 4 + 1 — 2 + 6 ? + 4 + 7 -1 + 1 + 2 ?
[| Dehra Dun -3 | +1 | —7 | —6 ] —61] +3 o +1 +1 ) —4 | =5 | +s5| -3
Roorkee . o ~8 + 5 -5 — 5 -5 + 2 [} + 1 o -1 ) + 3 —1
Uerer Sus- - — _ - — — - — — -
HIMALAVAS. Meerut . ] =15 + 6 8 5 4 + 2 1 6 + 2 7 4 4 4
Lahore . -6 +9 -1 —_ 4 + 2 + 3 +12 -5 o — 5 — 5 —2 |, o0
Ludhiana o =16 0 —~13 —17 —-11 - + 6 -—I10 B | -6 —9 — 8 -8
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TABLE IX.—Comparz’soh of the monthly mean relative humidity data of 1898 with the averages of past yeays—contd,

PROVINCE, StaTioN, January. | February,
Peshawar o -7 o
Inpus ;
Variey aNp || Mooltan . — 4 + 7
Norta- .
West RAj- | { Jacobabad o —4 — 2
PUTANA.
Kurrachee . o -9
Jeypore —I13 | +7
East Ajmere . o =7 +5
RAJPUTANA,
CEBNTRAL Deesa ., -7 +10
Inp1A AwD
GUJARAT. Nowgong o =9 + 3
Agra . —10 + 8
Belgaum . of 12 + 7
Sholapur , o —17 -3
Paona . o =11 +9
Akola —14 -1
Buldana . —~—21 — 4
Khandwa ~-16 -5
Hoshangabad .| — 4 o
Deceax .| | Nagpur . ] —16 +'4
Jubbulpore o — 4 + 4
Saugt;x . . 19 -1
Sutna | . ~—12 + 3
Raipor —12 [
Hyderabad (Dec:| =12 -3
can),
Bombay . . -6 -3
Ratnagiri ~16 o
West Coast
Karwar . .| —10 -3
Cochin . .| -6 — 2
Salem . . o + 4
Mercara . =0 —1
[ ]
Chitaldroog .| — 2 + 3
Bangalore o — 8 + 1
Hassan |, ] —8 ~ 2
Souytr Inpial | Mysore . ] —n -1
Trichinopoly .{ — 7 — 3
Madras .+ 6 +3
Bellary . ol —12 + 4
. \ Cocanada of -3 — 8
Vizagapatam .| + 2 + 35

March.

April,

May, Jone. July, | Avgust, | September, | October, [November,|December,| Yzan,
+1 | —5 1 +5 | —4 +8 | —s | —8| —8| 2
—12 -5 —3 —8 —1 —15 -8 - 5 -7
+ 3 + 3 + 3 + 1t ? ? — 4 -1 ?
o —~3 | —a | —4 -5 | —6 ) —12 | —13 -6
-1 -4 -6 -14 — 4 -14 -12 ] =7
+1 ] —1 —1 —~10 o —10 -5 + 4 -3
-—2 o + 3 — 6 o -9 -~ 3 + 8 -2
~7 + 3 + 7 +10 +7 ]+ 2 ? ? ¥
12 | 44 | +1 ° +3]| =6]—3] +1] o
+ 4 + 3 + a3 o + 2 o + 2 +5 +2
—3‘ —7 o -5 o ~10 { —6 | —3 -5
—1 -3 ° o +3 | ~—3 + 1 +9 o
—4 | —2 + 2 + 3 —1 —11 —-10 -17 -4
-7 -6 | —~2 | —1 -1 +3 | —13 | —~6 -6
- 8 -3 -1 -1 o —_ -8 — 6 -6
-5 | —5 + 1 + 3 +2 | —7 | —4 | —35 -3
—2 + 2 + 2 + 3 +3 )| —8 —8 | —32 -2
-3 -2 + 2 + 4 + 3 -4 -~ 4 -2 o
? +10 + 4 + 3 o ? ? -6 4
— 4 +9 + 7 + 8 + 3 -5 -3 ° °
—8 | —34 + 1 + 2 --,1. —6 )| —8 1 —3 | ~5
~-s|~7}| +6 | —6 —a | —6| -3 0 ?
~4 | =1 | —a| =35 —a | —7 | —a| =4 —4
-2 o +3 -1 +3 | —4 ] —2 +6 | -1
—4 | —1 —3 | —4 —1 -3 o + 3| —3
-2 — 2 — 2 — 4 -1 + 1 -—a -7 -3
+ 3 - 2 -6 ~ 6 + 5 + 2 + 5 + 3 ?
° + 2 o | —1 + 3 + 2 o —4 | —2
° ° +3 ] —5 +7 | +5 | +3 | +4 | +1x
—3 o -3 —7 + 4 [} + 5 + 4 ~1
—1 + 2 + 1 —_— + 6 + 2 ° o —_—2
—2 -3 -1 -3 +6 + 3 + 6 + 4 —2
— 4 —6 - -7 + 2 + 2 +3 +3 -3
o -3 [ - X + 7 + 7 + 4 + 4 +3
-4 | —11 -0 | —11 —6 | —4 | =5 | —2 | =5
+1 ] ~4 ol ~3 —~2 | —2] —6] +1 | —3
+5 ) +6 | +4 | —2 +4 | +4 | +8  +n +5
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TaABLE IX.—Comparison

of the monthly mean relative humidity data of 1898 with the averages: of past years—concld.

ProviNoE, StamioN, Javuary, | Pebraary.| March, | April. May. June, July, . August. | September, | October. |November. December. Year,
HiLL StaTiON, | Quetta .1 —13 —~—18 o —-12 -—2 — 3 —1 —10 —4 — 4 — 5 — 3 -6
BALUCHISTAN. .
E (Leh o] —6 —6 —1 +3 + 2 -5 + 5 —~ 2 —2 + 4 + 4 -7 —x
Srinagar . . o + 7 + 2 +5 + 8 ? + 7 P +4 + 3 —~10 —_—1 ?
Marree . % 7] —1 —2 —~14 —3 —9 + 4 -2 +6 — 6 —11 + 4 —4
Hir Sta- | [Kailang . .| =70 +3 | —6 | —ib o ? ? ? - | —11 | —6 ? ?
TIONS, .
NO[RTHERN Simla (Ridge) .| —17 +9 —12 -7 — 6 + 5 + 1 + 1 —1 — 1 — 8 +10 —2
NDIA.
Chakrata o —-17 + 8| —18 | =13 | —10 +12 ? + 2 -2 | —3 | —8 + 9 ?
Ranikhet of =7 + 3 —14 -8} —o9 +10 + 2 + 2 —3 —4 | —7 +9 | —2
Katmandu o —6 + 2 -4 o + 1 +17 13 o +2 +2 | —2 + 2 ?
Darjeeling -7 ? ? ? — 2 —1 [+] o —1 —1 ? +312 ?
Hx.u. Sra. (| MountAbu .} —i13 +6 |~ | =7 | =3 Py +2 | —2 -2 | —15 | —1 + 41 —4
C:?::;L Pachmarhi o] =3 +17 o + 8 + 8 + 4 + 85 + 4 +3 —9 -6 + 3 +3
INoia. || Chikaldss of —22 | =1 | —8 | —3 | —a o —o | + — | —8 | —8 | +2 | —s
Hrit Starion,| Wellington .| — 6 +6 | —17 -5 —5 ) =6 —4 -4 +6 +3| —2 | -5 | —3
SoutH INDIA.
Muscat . . o | —I1 -2 | —7 ? ? ? ? ? ? 4 ? ?
Aden . . ? —_2 o —6 | —7 + 3 -4 —4 —2 + 4 o] —3 ?
ExrrA .
XA NDIAf | Perim o] —2 | —4 § +3 | +T | 41 ) +7 | vO | F2 +4 | 46 | +4 | +5 ) +3
Zanzibar . . o | —2 + 1 -8 —4 — ¢ —5 —4 —2 — 3 -5 —6 -4
Port Victoria| + 2 o | =1 | —4 | +1 o| +1 | —3 +4 o | —7 | —4 | —
(Seychelles).
TABLE X.— Geographical summary of the aqueous vapour pressure data of Table Il in the monthly weather
reviews ef 1898.
Mrll;;%:(‘):g::cu. ':“gf‘b‘j' Janvary. |February, | March, | April, May. Juze. Jaly. August. | September, | October. |November, December.| Yzax.
stations, -
7 7 7 7 7 (] " 7" “ ” v " ]
North-West Himalaya] §—7 | —o005 | +'008 | —006 | —-002 | —031 | +°032 | +°009 | +'012 —-006 | 4002 { —'020 o| ~o001
Sil;}:im Himalaya and| 1—2 —015{ +'010| —'010| +'055| +-007 | +°087| +°003| +'017 —-‘?24r +017 | —013 ‘019 | +'013
epal.
Punjab Plains . . 4 | =013| +025| —038| —o70 | —o0Bo | +-013} +-021 | —0I9 +'004 | —'059 | —056 ] —034 | =-026
Gangetic Plain o 7-8 | —og1 | +038{ —040| +'017| +003| +058| +:005| +°009 +'003 | ~—028 | —'012] 4009 | +'003
Western Rajputana .| 3—4 | —w008 | +'003| —'091 | +°005 | +°002 | +°040 +'033 | —-o11 —o17 { —'068 { —'015 | —007 | ~ o1
Bastern Rajputana| 3-5 | —osa| +'022 | —055; +'009 | —'024 +°067 -F‘ozg —'014 #'031 { —o4g | —016 | +o020 | —o003
and Central India.
Nerbudda Vailey . 3 —08 | —007 { —'037 | +°'003 | —046 —018 | +'009| —027 +'027 | —'0s8 | }—008 | +7029 ] —018 .
Chota Nagpur . . 1 —o013| +'031 | —064| +068 | —035 ' +°040 | =="010 | =='00Q -016 | —'037 | =019 | +'014 | —004
Lower Bengal . 5 | —o20| —o12| —121| +-012 | —'045  ~-O12 —'008 | =001 ‘013 | —028 | —'010] +°001 | =031
Assam and Cachar , | 9«3 | —010 | +'008 —062 | +9021 | —015]| +003| +°008 +°008 —006 | +'002 | —028] ~005 —-oo.ﬁ
Orissa . . . 2 ~075 | —o72 | —'084 | +-040 +:008 | +°007| +°016{ 1002 +011 | +'012{ —007 | +°070 | —006
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TABLE X.—~Geographical summary of the aqueous vapur pressure data of Table I1 sn the monthly weather
reviews of 1898—concld.

M7 eoRoL0GICAL Nu:f] ber January, !;‘ebmary. tMarch, |. April. May. June. July, August. | September, | October, |November,|December,]  Yxzar,
PROVINCE. stations.
o 1 o ” v " L] ” ” ” ” » ”
Central Provinces 6 | —108{ +'001] —060| 4 007 ~'01Q | —'005 | +'011 | =017 +'009 | —080 | —041 | +4-035 | —‘0aa
(South) and Berar ' : .
Konkan . . 3 | —o81 | —o032| —o18| +'o11 | —009| 4002| —o010 | —-011 ~—~'002 | +°'010 0| +'044 | —008
Malabar Coast . 1 —045 | +'008 | =028 +'017 | +°0090{ +-010| —00OX | #°013 —'004 | +018| =023} —‘036 —00§
Deccan, Hyderabad| 9—10 | —093 | —o15| —075| +'002 | —012| ~r021 o ~—026 +011 | +'002 | =011 | +'023| ~-018
.and Mysore. '
East Coast and Care| 4—5 | —o02t | —017| —057| +'0241{ +'014 | =005 | =008 | —'018 +019 | +'032 | +-011| +057| +'008
natic.
Arakan and Pegn .| 3—4 +013 | +023| —o0g | +'040 | +'031 | +°'029 | +'005| +°014 +009 | +'024 ) ='042 | —'025{ +-008
Bay Islands . . 2 —027 o ~—'045 | —'007] —'007 | +°002 | +'001 | +°008 +06| +015{ —'052| —018]| —o10
Extra-Tropical India | 40~44 [ —027 [ +'010 | —053 | +'006 | —024 | +°'031 | +'012 | —'002 400t | —'027 | =019 | +'006} —007
‘Tropical India .| 30—32 | —'064 | —c06] ~'052 | +°'01% | ~=003 | —00% ol =013 +°010 | —'002 | ='010 | +'022 | =‘Olo

Whole India . +] 73—73 | =043 | +'0031 —o053| +7008| —01§| +'015| +°007 | —o007 +°005 | —016| —'019 | +'013 | ~'009

- TABLE XIL.—Geographical summary of the humidity data of Table II in the monthly weather yeviews of 1898.

Mertoroioalcal ::té:i:' January."|Febroary, | March, | April. | May. | Jume | July. | Aogust. | September. | October. |November,|Docomber| Yan,
North-West Himalaya| 5—7 —10 +3 -7 —7 ~3 +3 +4 [ o -3 - +4 -
Sikkim Himalaya and| 1—2 -_ +2 -4 ] —1 +8 0 () +1 +1 —2 +7 o
Ptﬂ?a!?‘Plams . 4 -8 +4 | —6,| —12a| —s -4 +5 -]l 43| =7 —8 —6 —
Gangetic Plain .| 7—8 -9 +7 -6 —2 —1 +3 o +1 +3 — 4 —2 —1 -1
Western Rajputana .| 3—4 — 6 +1'| —n -4 —1 o +2 -3 -2 —10 -5 —I -3
Eaet:;aﬁ:&j:al;c:na and| 3—3% —12 +3 ) =9 — 4 —3 +3 +3 —1 +1 -7 -6 —1 -3
Nerbuda Valley . 3 — 8 o —5 — 4 —5 -3 +1 +2 +2 -~ 6 —5 —4 —3
Chota Nagpur . I —2 +6 -9 -+ 3 —6 +1 —3 +1 —3.1 —5 —4 -2 -
Lower .Benga) . S| —3 -3 | =13 | —1 -7 —1 —1 o —t -3 -2 — -3
Asssm and Cachar .| 2—3 -2 +1 ~g | — 3 —5 —1 — -1 +2 ) . © 2 —2 —z
Orissa . - 2 -6 —7 — 6 + ‘z —3 —1 +3 +3 -1 + 1 -2 +2 —1
Central Provinces 6 —15 +3 -7 -—2 -3 —1 o +2 o ~7i -9 —a —3

(South)and Berar. »
Kookan . . .| 3| —m -1 -3 -2 —3 —1 -1 —3 o| =5 -2 +2 -3
Malabar Coast . 1 —6 -2 — 6 -2 —2 -2 —3 —4 - 1 o+ , -3 -7 —3
Deccan, Hyderabad | 9—10| w0 +2 —7 o —2 —_—2 ° —4 +2 -1 o‘ 42| =2
and Mysore. ; . :
Rast Coast and Car-| 4—5 -1 o — 2 + 2 +1 -2 -2 -4 +3 + 3 +3 +4 °
A:lﬂi and Pegn .} 3—4 o ° o + 1 +4 -1 +1 +2 +1 -1 -5 -2 { o
Bay lslands . . 2| =3 -1 |, =32 o +2 -3 +3 -3 -t | -3 -6- - -2
Extra-Tropical India| 40—44 | - 7 | + 2 -8 -4 -3 +1 +1 -1 +1 -4 -4 -3 -2
Tropical India .{30—-32| -8 +x -5 o -1 -2 o -2 1 | -2 ~3 o -3
Whole India . .| 72-75] -~ 8 + 2 -7 -2 -2 o +1 -1 +1 -3 ~3 o -2
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TABLE XIL.—Variations of tﬁe mean monthly aqueous vapour pressure from the normal in ten meteorological provinces
of India in 1898,

Marzororocical Provines. January. |Febroary.! March. April, May. June, July. Avgust, | September. | October. |{November.|December.] ¥Yszax.
” " ” " v ” ” " ” ” n ” .
Biarma Coast and Bay Islands | —003 | +'007 | —021 | +°016 | +-014 | +-013| +0.7| +°014 +016 | +'022 | —043| —024| +'002
Assam . . . ol - 'o;>9 +008 | —062} +'021 | ~'015| +°003 | 4008 | +°008 ~006 | +'002 | —'028| —'00§| ~'006
Bengal and Orissa . | =035 | =018 —0097 | +°025| ~021 | +'001 | —00z| +-00l. —~008 | —012 | —015| +014| —'014
Gangetic Plain and Chota| «='023 | +'050| —042 ]| +°03§5 | .='002 | +-036| + ‘008 | +-007 ~002 | —'029 | —'00z | +008 | 4005
U;::E%l::l;-ﬂimalayas . | —038| +016] ~042 | —039 | ~066| +-052} +'006| —~-01k —009 | —~041'] —'043| —-or1| —o19
Indus Valley and North-West| +'0o15| +°003| —'066| ~006| —020} +°035| +'021 ! =003 ~003 | =‘051 | —'052 | =040 | =~‘O14
Eal:ta g:?jt:;t:na, Central India| =038 | +°033| ='072| —'031 ++016 +°045 | +°032 | =—'o15 4029 | —o51 | —007| +v029| —003
D:cncinG ujara't. . . of =207| —015| —055| +°008 | —038! +'001| +-012 | 018 +012| —058| —027| +°031| -o021.
West Coast . . . o| =073 —;022 —016 | 4013 | ='005| +'004 | +°008 | ~‘005 —002 | +'012 | —'006| +'026 | —'005
South India. . . o| =048 | —010| —069 | +004 | =001 | —013| —'007 | ~—-025 +018| +026| —004| +'031| —008
N

TABLE XIIL.—Variations of the mean monthly relative humidity from the normal in ten meteorological pra'vmces
of India tn 1898.

MzrreoroLoGiCAL ProvinNeE. January. |February, | March, April. May. Juuae, July, August. | September. | October, |November.| Decemter.] YEar.
e
Burma Coast and Bay Islands.| — 1 -1 -1 o + 4 -1 + 2 + 2, -1 -3 -5 -3 -1
Assam . . . o =2 +1 -9 -3 -5 -1 -1 -1 + 2 o -2 -2 -z
BengalandOrissa . . - 4 -3 -9 + 1 -5 -1 o + 1 - o -2 -3 -2
Gangetic Plain and Chota| — 5 + 8 -6 +1 -2 + e -1 + 2 + 2 -4 -2 -31 -1
Nagpur.
Upper Sub-Himalayas . . —12 + 4 -7 -7 -5 o + 3 -4 + 1 -4 -5 -1 -3
Indus Valley and North.West| — 4 -1 -~ 8 -7 -2 -2z 1 -4 + 1 -8 —8 -7 -4
Rajputana. .
East Rajputana, Central India| — 9 + 7 -9 -6 + 1 o + 1 -4 + 1 -7 -6 + 3 -2
and Gujarat.
Deccan . . . o —13 + 1 -7 -2 - 4 -1 + 2 + 1 +1 -6 _ -2 -3
West Coast » . . -=10 -2 — 4 -2 -3 - 1 -1 - 4 o -3 -2 -1 -3
South India . . . 4 =5 o -5 o -1 -2 -2 -5 + 3 + 2 + 3 ;'.3 -1
I.—The cold weather period.—Weather was less
disturbed by storms than usual during the greater pars of VARIATION OF MEAN | VARIATION OF MEAN
. . . ABSOLUTE HUMIDITY RELATIVE HUMIDITY
this period. The air was abnormally dry over nearly - FROM NORMAL IN .| FROM NORMAL IN -
the whole of India in January. It was damper than
i j angetic Plain - AREa, ; ® | Period | @ | Period
usual in Rajputana, the Gang: = Plain, Chota Nag , 3 @ |Janvary| $ & |January
pur and the South and Central Punjab in February, due - » [ oand| % > | and
chiefly to the advance of four cold weather storms two ] 3 ,ﬁ:t’y g g | rvary
of which were of moderate intensity across India during k] S (s | 5 | 3 |8
the month, - The following gives the more important N
” ”
features :—
(1) The air was drier than usual throughout the South Bengal . .| —ogr| —'o45| =043 —5[ =6| -5
period in South Bengal, Orissa and Lower Orissa . . . .| ='o75| —o72| —o73| —6| —| -6
Burma. The following gives comparative Lower Burma . .| —'co1 | 47002 ol —=2| =—3| -2
data = — _
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(2) The air was considerably drier than wusual in
the Punjab, Rajputana, the North-Western Provinces,
Bihar and Chota Nagpur in the month of January
but was damper to a moderate extent in February., The
variations on the mean of the period were hence slight
The following gives data :—

VARIATION OF MEAN VARIATION OF MEAN

ABSOLUTE HUMIDITY RELATIVE HUMIDITY

FROM NORMAL IN FROM NORMAL IN

AREA.
Period Period
January | Febru- Ja::gry January | Febru- ]anal.:'adry
1898, lary 1808, Febry- | 1898 ary 1898, Februe
ary 18g8. ary 1898,
n » "
Punjab . . o) =013 | 4025 | +‘006 -8 +4 -2
Rajputana . . +] =043 ! +°030| =006 ~—g +7 -1
North-Western Provinces|

and Oudh . . o] =041 | +°038 | =—*001 =11 +8 -]
Bihar . B . | =00z +‘o4o —'019 -2 +6 +2
Chota Nagpur . .| =013 | +°031 { =009 -2 +6 +3
(3) The variations at the hill stations in North-

Western India wéte similar to those in the adjacent
plains. The following gives comparative data for seven
stations :— :

VARIATION OF MEAN VARIATION \01-‘ MEAN
ABSOLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN
STATION. :
Period Period
January | Febru- J“;“n“:;y January | Febru- ]a:xsry
1898. [ary 1898, Febru- 1898, lary 18g8. Febra-
ary 1898. ary 1898,
” " ”
Leh . . . o] 009 4+'005]| +'007 | =6 -6 — 6
Kailang . . «f +'004 | 4+002] +°003| =10 + 3 -3
Murree . f o| =011 | —'004 | —'007| —1g -_1 —_7
Srinagar -+ . . o +'009 | +°062 | +°035 1] + 7 + 3
Simia . . N of =029 | 4002 | =013} —17 + 9 -4
Chakrata . « o) —022 | 4003 | =009 | —17 + 8 —_4
Ranikhet . . «| +'002 | —o11 | =004 | — 7 + 3 -2

(4) The air was excessively dry in Baluchistan and
contained much less aqueous vapour than usual in Persia
and Arabia and at Baghdad, as is shown by the following
comparative data :—

7%5
VARIATION OF MEAN VARIATION OF MEAN
ABSOLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN
StaTION, -
Period Period
January | Febru- _]a.x:.:‘a;y January| Febro- ]al:;a&'y
1898, lary 1898, Febru- 1898. lary18g8|] Febru-
ary 18¢8. ary 1808,
” ’ " L4
Quetta - . . of = ~*037 | =022 | we15 —i18 -16
Mx{scat‘ . . o| +'029 | ==‘0y3 | —"022 o —11 -5
Aden . . . . ? -'015 ? ? -2 ?
Bushire . N o| =041 | =036 | —"039 [ - -3
Baghdad . B of =045 | =035 | —‘042 + 4| —5 o?

(5) The air was remarkably dry, more especially in
January in Berar, the Central Provinces and the Central
Deccan. The following gives data :—

VARIATION OF MEAN VARIATIQN OF MEAN
ABSOLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN -
D1viSION OR PROVINCE,| -
s Period Period
a
January | Febru- Jar:::(tl'y January Feb;;é J“a“ nd"
1398, lary 1898.| pep . 1808. |ary 1898 poyr .
ary 1598, ary 1898.
” " v
Berar . . . o| =136 | =038 | =087 | =18 —3 -10
Central Provinces o| = —'005 | —'050 | —12 ] -6
Central Deccan « o] —'131 | —'0§2 | —00t | —1§5 | =3 | — 90

The following gives January data for five stations in
this area of excessive dryness of the air :(—

ABS;)LUTE HUMIDITY. RELATIVE HUMIDITY.
STATION. | Actyal x:ﬁ:lﬁg':;i Actual, | ) Z{ﬁatrlix:.:i(f):oglf
]anuar)" JI::;::;l: normal, |January ]a::;:?y: n:r:\l::rl’
1898, January 1848, J y
1838, 1893,
ol ” % | %
Chikalda . ‘184 *309 —~*125 30 52 —22
Buldana . . *161 *310 —°149 23 44 —-21
Sholapur . 194 | ‘350 -—°156 27 a4 —17
Nagpur . . *228 *359 —131 36 52 —16
Khandwa . 1G4 ‘325 —'131 a3 49 —16
.

(6) Humidity was on the mean of the period slightly
below the normal in Southern India and the South Deccan
H
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and normal in Burma and the Madras Coast. The follow-
Ing gives comparative data for these four provinces or
areas :— :

VARIATION OF MEAN VARIATION OF MEAN
ABSOLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN
ArgA. Period Period
January | Febru- ]ar:;a;y Janudry | Febru- }ar::laary
18g8. lary 18g8. Febru- 1898. lary 189S, Febru-
ary 18g€, ary (803,
- " " ”
Burma . . of +r013 | 4’012} +012 o -1 o
South Deccan . of =132 | +'010| ~‘061{ —12 + 4 —_y
Madras Coast . o =016 | —036 | —'026| + 1 -0 o
_South India . o) —029 | +'012| —'008 | — 4 —1 -2

I1.—The hot weather period.—The hot weather
season of 1898 was even drier than usual over nearly the
whole of India. Five depressions affected Northern India
in March, but'gave practically no rain in the plains of India.

The advance of each depression was followed by an influx .

of very dry air from the north-west. The quantity of
vapour present in the air was very largely below the nor-
mal and very low humidities were recorded during the
month, The driest periods during the month were from
the 1st to the 8th following the advance of the first de-
" pression of the month and the 2oth to the 23rd subsequent
to the fourth depression of the month.

.. The following givesthe more noteworthy "humidities
during the first period :—

STATION. Date. Hour. hi{:)liadtii:;,
Jacobabad . . . . .| 3rd March ., 10 AM, %c;'
Buldanﬁ. . . . . I I . ” o
Buldana . . . . of 0 owm . 4 P.M, o
" Buldana . . e e .| 4th .| 10 AM. o
. Bﬁldana . . . B . 5 » . 4 P.M. o
Deesa . . . . .| 2nd ,, ” 1
" Poona . . . .. .| 4th .l 10 AM, 1
Deesa . N . . . . :srdA »s . 4PM, 3
Poona . . . . . S TR . ”» 4
Mount Abu . B . « J|sth o, . " 4
Deesa . . . . S TR . 10 AM, 4
Deesa . . . . . .| 4th . 4 P.M, 5
Buldana . . . . .| 5th . 10 A.M. 5
Saugor . . PN . Jetw o, T 4 P.M, 5
Jacobabad . . . . o oast . » 6
Sholapur . . . . .]2nd . ’. » -6
Cuttack , . . . . o ath . ” 6
Jacobabad . . . . .| 20nd . ”» 7
Kurrachee . . S Soast o, . ' 8

STATION. Date. Hour. h‘ﬁﬂ?ﬂ‘@.

7
Mount Abu . . . .| 2nd March . 10 A. M. s
Kurrachee . . . . o] oa s . » 8
Khandwa . . . . .| 4th ,, . 4 P.M. 8
Akola . . . . . of . » 9
Berhampore « . . « | 8h ,, o s 9
Calcutta . . . B o s . »s T

The following gives the lowest humidities recorded
during the second dry period of the month : —

STATION, Date. Hour. tﬁ:ex::aifiii‘;;.

Deesa . . . « . .|20thMarch. . 4 P.M. %
Poona . . . . . [ YR . » 6
Mount Abu . . . . .| 218t ,, . » 7
Sutna . . . . . N . . » 6
Akola . . . B . B T . » 8
Poona . . . . . B . » 6
Mount Abu . . . e o | 22nd . 10 AM, 4
Sutna . . . . e . . 4 P.M, 7
Khandwa . . . . N TS . » ' 4
Nagpur . . . . . ol s m . 10 A.M. 8
Akola . . . . e ol . » 8
Poopa . . . . . ol 5 3 * . 4 P.M, 6
Poona . . . . .| 23rd . s 4
Buldana . . . . ol 9 . 10 A.M. 5

" . P g 4 P.M. 4

A depression which formed in Sind on the 4th and 5th
of April advanced eastwards across Rajputana, Central
ndia and Bihar. It was followed by a cool dry wave.
Very low humidities were recorded during the period

from the 7th to the 12th. The most noteworthy are given
below : —

StATION, Date. Hour. hRufxln?ctl?;;
Sutna . . . . . .| 8th April . 4P.M, %}5
Deesa . . . . . PP . o 4
Berhampore . . . . . T . 2 7
Darbhanga . . . B . » 9 . » 8
Burdwan . . . . T . ”» 8
Khandwa . . . . . gtlf s . 3 5
Khandwa . . . . .| loth ,, J0, 4
Roorkee, . ., . o« o Lith . ”» 3
Raipur . . . . . » » . » °
Sugnn . . B . . . 3 . » 4 '
Saugor , . . . . N » w . 10 AM, 6
Raipur . . B . . .| 12th . 4 P.N. 5
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Very hot dry weather prevailed in the last week of the
month of April (z.e., from the 25th to the 30th) and very
low humidities were registered during this period. The
most noteworthy were:— . :

STATION, : Date. E::::%Y&;
at4 P.M,
%

Roorkee . . . . . .| 28th April. . . 2
Meerut . . . . . el s s @ . B 4
Haziribagh . . . . o| 20th ,, . . . 5
Akola . . . e | 30th ,, . “ . 3
Sutna . « L . . 1 T . . 5
Hazaribagh . . . . ol 9 33w . . 5

Very hot dry weather prevailed over the whole of the
interior of Nerthern and Central India and in the Deccan
during the first ten days of the month of May, The high.
est maximum temperatures of the month were recorded
during this period in Upper India. Very low humidities
were registered, the most noteworthy being as follows :w

STATION. | Date. E‘fﬁ?ﬁ;

N ’ at 4P.M,
%
Deesae . . . . . .| 3rd May . . 7
Roorkee . « e s . ol s tay e e -a Ty
Khandwa.' . e o o )ath o, . . 6
Akola ., . . . . .| s5th 5, . o s 5
Meerut . . S RFTIPE . . 8
Raipur . . . . . .| 6th ,, . . . 4
Akolza . « . [T ol sy e e e . 4
Jubbulpore . . . . of 33 3 e e . 6
Jeypore . . . . P . . [
Nowgong. . - e . ol s e . . [
Raipur . . . . . Ji7th ,, . . 3
Sutna . . . . S . .| 4
Akola PRI . B o oa e e . 5
Nowgong . . . . . . ° 5 s e . 6
Jubbulpore ., - ., . . N T . 6

Weat%er was disturbed both in Upper India and in
Bengal during the next fortnight. Dry hot westerly winds
prevailed in the Gangetic Plain during the last week of
the month of May.

The air was also very dry in Upper India during the
first ten days of June immediately antecedent to the
advance of the monsoon across the Bombay Coast. The

humidities recorded during these two periods were not
nearly so low as were registered in the dry periods in March
and April. The lowest was g recorded at several stations
in Central India and the Central Provinces on the 3rd and
4th of June.

" The air was abnormally dry during the whole period in
India and hence the relative humidity was below the normal
almost without exception. The following gives the chief
abnormal features of the humidity qonditions of the
period :—

(1) The air was unusually dry in Caulxar and the
interior of Bengal. ‘The following gives data
for five stations in this area:—

»

VARIATION OF RELA=

VARIATION OF ABSOLUTE HUMI- TIVE HUMIDITY FROM

DITY FROM NORMAL IN

. NORMAL IN
= <
STATION. 2% o
% o ‘“g' 5 . mg-.
ey S S 23 §' ® °33 =%
- o @« ) - R | & Lod
- _ s -y - N R
[ s ® T Pl n|.S=8
s 1.2 = |'se | 8|5 ks
= : o ' < | & |a
" L4 » ”

Silchar . ‘ . o =124 . —°024 .—'o;u —*063 —-i7 —'13 —12} ~14
Narayanganj .| —'112| 4+°020 | —'041 | —‘044 | —11 |— 3|— 6| — 7
Berhampore . .| =155 | ~'020 | =080 | —'085 | —18 |— &|—10} —12
Burdwan . .| —o84 "} +°058| —'033 | —'020 ) —10 [+ 6|— 6 F3

Caicutta . .| =178 ] +'010 | —058 | —'075 | =17 | o|— 8 — 8

(2) The &ir was abnormally dry over the greater part
of Upper India. The following gives com-
parative data for stations at which this feature
was most strongly exhibited in the plams of

_Upper India :—

VARIATION OF RELA-

VARIATION OF ABSOLUTE HUMI- TIVE HUMIDITY FROM

DITY FROM NORMAL IN

NORMAL IN
i g 5
STATION. . ‘ﬁ"“& u . 53‘
g’;‘ O& o =% D 1% ]|d| &=
- ) Ey 3 RS ® | & >
2 &) 21 o
< ~ -3 < - oS
g i % 22 1 2 T 2|8
G el 3 58 < alE|'5e
. = < = o = <2 |

®
L

Ludhiana .| —o6g| —118| ~'109 | ~'099 | —13 !

Mooltan . o] ~084 ) w125 | —1s9 | —123 | —11 |—16|—12) —13

Roorkes . o| —o40 | —'023 | —c067 | —o45 | — SI"‘ 5l— 5 — 5§

Jeypore . o] =084 =045 | —017 | —'049 —12‘-—'5—1 -9

@
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The excessive dryness of the air was as marked at the
hill stations in Upper India as in the adjacent plains, as
will be seen from the following data :—

VARIATION OF ABSOLUTE HUMI- VAR“{J'O:"D%FY RFEL;‘I‘K
DITY FROM NORMAL IN TIVE HUM R

NORMAL IN
STATION, i -§u;
% ; 2|« 22
2 § o =% S % |a =2
. gl 5| 2|gel s

P ~ - - 12 ix
e | = - | B2 | % |z 5|32
= a3 o |'C o’
z < s | &2 | s |2|=|82

" " » 4

Kailang . .| 4010 | —011 ! ~°010 | —004| — 6 [—16] of ~ 7
Simla , . ‘o| —'039} —*017 | —'047 | —*034 | —12 |— 7/— 6 — 8
Chakrata o —042 | —048 | =065 | —'052 | —18 (—13|—10| —14
Ranikhet . .| =035 | —*009 | —059 | —'034 ] —I4 |— 8]— 9| —10
Mount Abu . o] —059 | —038 | —r044 | —047 [ —11 |— 7|— 3| — 7

(3) The air was slightly damper in Burma in April and
May due to an earlier and stronger determina-
tion of humid winds into that province than
usual antecedent to the rains proper. On the

*
mean of the period the humidity was practically
normal. The following gives comparative data
for four stations ;=
: VARIATION OF RELA-
Vasuaaion or amsorTe wuns oL Mooty o
NORMAL IN
E=) =

STATION. Eoé Lo

3 - o Oh

N . = 0 . D

:8;‘ % 3 Gy 2 | %1 =%

- -3 D fd - o | & End

= - — L) s | = 1% lud

e T > .QE o = > .22

o =% 3 5 8 ] a © o

= < = @ sli=2|g”

v L 4 "

Port Blair . | =051 | —o30 | —'021 | —'027 | — 2'|+ 2|+ 2 1
Ran:o0n . .| —or1 | +°065 | +'033 +%026 | — 1 |+ :~,+ & 3
1)iamond Island .| —'026 | —'021 | —~"012 | —'020 | — 2 |— 5l4 5| — 1
Akyab . . | +'006 | +'049 | +°067 | 4041 | + 2 i+ 1|+ 3] + 1

(1) Humidity was lower than usual over nearly the
whole of the remainder of India by small to
moderate amounts, chiefly due to increased
temperature.. The following gives comparative
data :(—

VARIATION OF MEAN ABSOLUTE | VARIATION OF MEAN
RELATIVE HBUMIDITY

HUMIDITY FROM NORMAL IN FROM NORMAL IN

AREA. '§°5 -Eda;

0 . w&;\ 0 o n

g ) o =€ 2 4|8 | =%

= o S > - | &1 & >

5 - - oo = | 2= |es

2 = - ] ] =] [ &=

s & G 58 s 1al=|%e

= < = [ = < | = &"

v " ~ o
North-Western-Pro-| —'045 | +'001 | +‘021 | —'008 | — 6'{— 3| of — 3
vinces and Oudh

Central India o| —053| —010| —048| ~037 | — 7|~ 5— 6 — 6
Central Provinces | —°047 [ +'013 | —'050 [ —*028 | — 7 = 3]— 5| — 5
Berar . . | —066 | —024] —055{ —048| — g '— §|— 6 bt 7
Deccan . o| =050 | +'018 | —'027 | —020| — 41+ 3— 2 — 1
‘Madras Coast o —034 ] +044 | +028 | +'013 | — 1|4 4|+ 2| + 3
Bombay Coast | —°016 [ +°013 | —'005 | =003 | ~ 4 |— 2{— 3] = 3
Mysore . of —'104 | —'014 | —001 | .—040 | —11 |— 3|— 4| — 6
South India . o| =092 | —037 | —007 | —045 | — 4= a|— | - 3

The driest periods during the hot weather season in
Northern and Central India were the 1st to the 8th March,
the 2oth to the 23rd March, the 7th to the 12th April, the
25th to the 3oth April, the 3rd to the 7th May and the
21st to the 23rd of May. The lowest humidities recorded
during the season were as follows :—

STATION. DATE AND Hour, %:l‘a'::rte

MONTH. humidity.
. E)
) Jacobabad . . . . . | 3rd March 1898 10 A.N. o
Buldana, . . . B o o s » o
) Buldana. = . . . S » ™ 4 P.M, o
Buldana. . . . . .l4th s 10 A.M. ©
Buldana, o . . N ol 2 2 ” 4 P.M, [
Deesa . . . . . .j2nd » s 1
Poona . . . . . «|4th s 10 AM, 1
Deesa . . . . . .3rd . 4 P.M, 3
Raipur . . . . . o] 13th April ,, £ ]
Roorkee . . R . .| 28th ,, " ” 2
Sutna . . . .« +|8th 4, 4, " 3
Roorkee . . . . Lath o, » 3
Akola . . .+ . Jadth o, o, » 3
Raipur . . . . . | 7th May . . 2

Humidities as low as 10 per cent are of frequen occur-
rence in the hot weather and as low as 5 per cent. of occa=~
sional occurrence. At the driest stations, more especially
Deesa, Pachmarhi, Khandwa, Nowgong, Pachpadra,
Bickaneer and Jacobabad humidities of 2 and 3 per cent.
are usually registered on ovne or two occasions in each
year. The data show that there were six cases of zero
humidity and two of humidity one in the hot weather of
1698. The humidity percentages are, however, calculated
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by August’s modification of Regnault's formula, and it is .

almost certain that it does not give accurate results for
very low humidities, S

I11—The south-west monsoon period.—The
Bombay monsoon current was weak in June, It was
slightly later in being established on the Bombay coast
than usual, but advanced rapidly into Upper India for a
brief period and again withdrew until nearly the end of
.the month. The monsoon currents were strong and steady
in July and September and gave slightly higher humidity
than the normal over the whole of India. The Bombay
current was in August determined more largely than usual
across the north of the Peninsula to North-Eastern India

where the air was hence slightly damper than usual. The

air-was hence considerably drier in June and August in
Upper India and the Deccan. The conditions in these
areas during these two months are hest shown by com-
parativg data for representative stations :—

(1) For the dry area in Upper India—

VARIATION OF MEAN ABSOLUTE HUMIDITY | VARIATION OF MEAN RELATIVE
FROM NORMAL IN HUMIDITY FROM NORMAL IN

StatioN, gz £g

S Se . Eved

June | July | Aug. Sept. | *E& | Juoe| July | Aug. | Sept oy

1898, | 1808. | 1808.  1898. | BB - |1898. | i808. | 1898. | 1898, 2B

R . Se8

L] i (4 [ ~ 2N

Ludhiaoa .y —009 | +:024 | ~018 o | - 012! -8 +6}]-10] +1| -3
Jeypore .| +017| —035| ~019 0 | —02| -4] ~6|-14| —a| 7
Ajmere .| 4043} +0561 ~036 +046| +027] -1, ~1}|-10 0 -3
Deesa .| +'007 [ +040 | —-033 +-008 | +-004 0} +3} -6 0} -1
Mooltan .| +009 | ~004| ~056 ~052{ —026! -5 ~3| - 8| 11 -3
Feshawar . | =022 ! 4015 | +041 +-092| +031| ~5!| 45| — 4| 48{ +1

The decreased humidity during the two months of June
and August was hence most strongly marked in the South-
East Punjab and Rajputana,

(3) The Deccan and South India dry area:—

VARIATION OF MEAN ABCOLUTE HUMIDITY| VARIATION £f MEAN RELATIVE
FROM NORMAL IN HUMIDITY FROM NORX AL IN

StaTiON. . ¥ g8 | L
1 A Sept. 3'%:(3 June | July | Aog. | Sept i§§
T | Bd | N T 3~ | 1808, | ivg8. | 1806 | 1808. |3 7
g23 o 28
» [ ] .. * L]
Boldana .| —050| —005) —026| —0061 -022| - 6| - 24 -1 =1i-2
Sholapur , | =083 —009 | —041| — Q06| —025| - 7 0]-5 0| =23
Hyderabad | =040 { +032| =024 | —=001| —008| -7+ €[ ~6] -2! ~2
{Deccan.)
Bellary .| ~124| —104 | —10% | — 075 —102 | =11} -10| -11| -6 | ~9
Bangalore. | ==003 | ~006 | —027 | +035 0 0} -3} =7 3] -1
Trichinopoly —028 | —050 | —046 | +013 | —028|=6| -7 |- 7]+ 2| -4

The following is a brief statement of the chief features
of the' mean humidity conditions of the whole period ;=

(1) Humidity was on the mean of the perfod in slight
to moderate defect in Baluchistan and Upper [ndia, chiefly
due to increased temperature. The following gives

data ;==
VARIATION OF MEAN ABSOLUTE VAKIATION OF MEaN
HUMIDITY FROM NORMAL IN RELATIVE HUMIDITY
FROM NORMAL IN
. o n
c o MR
% 5.0 3 -
ARza, s - —8 BT |=~E
(3 - [~ g . e ']
] ) P O |0 |l o
-~ [~ n 8 ‘Uu’)w - — W S B 17
2 > ) & B . 2leln]Bij2ieTs
. s ] ) & |62R | 813 £y > 5o®
= = <- S ol Rl Bl L el
- ” ” » »
Baluchistan |=='012 | +°002 | =084 =012 | =026 | ~ws! wm1|—10 -y —y¢
Panjab . . [+%013 ] +'023 ='019 ) +'004 | +'005 | w4 45/ ~7 “L-l
Sind . o|#°076 | +°036 | +'002 |—'048 [+°016 | o | 41| —2 5| w1
Rajpatana .| +°022 | +'020 | —'049 | +°017 [+ 002 3| —1{=10| ~1| =3

(2) The humidity was on the mean of the period normal
orin defect by small amounts over the interior of the
Peninsula, as is shown below :—

VAR1A/1ONOF NEaN
RELATIVE HUMIDITY
FROM NORMAL IN

VARIATION OF MEAN ABSOLUTE
HUMIDITY FHOM NORMAL IN

. Q= A O w
.| B |52 NS85
% - |—8 § - —ag
AREa, ; ; & ol e | o c
3 3 - g > (%13~ (&]| &
- < "é [ -8;?: 1S 191 %) € ¥,
g > ] S X P e N - gy
Bl 2| 2| 3 5eflE|| ¥ BlEes
- - < v & =S =midin @t "
Ld » I J ~ "
Berar . o =034 | +°010 | =014 [ =000 (== 4| 0|4 1|t ] =
Bombay |~'020] +°002 | ~017| 4007 ~007 | =% 2|+ 1{=— 3| ¢1 °
Deccan.
Mysore . .| 4008 | +-015 (<021 +°039| +008! o 0 |— 546 ]
MadrasCoast) =001 | +°'009 | =006 | +021 | 4006 | 0 |4 1,~ 2 +3 o

Madras Dec-| =124 | =104 | ~'104 =075 | =102 |eer1
can, ¢ .
South India | ~‘012 | =033 | —'037 | +°017 | —‘016 -y

=IO[—~I1{—=0 | =g

=7~ 7+*a| =3

(3) Over the remainder of India bumidity was practically
normal, as is shown below ==

VARIATION OF MEAN ABSOLUTE | YARIATION OF MEAN
HUMIDITY FROM NORMAL IN RELATIVE HUMIDITY
. FROM NORMAL IN
T e n
“ 2 v
. S |3 E-SEE:
ARxaA. -3 T ™8 22 I2E
g‘ < [ 3 a % |« 2 2
2 8 % E lgfu o |8 |3 &
- o o SV — - 2 g low
o > 50 b RS T N I o |2 &
1] - = . S oW P~ [ - e R
3 El P~ 1 531335 ]|eise%
— - < & |~ 2R 1< gid
I 4 » »y 2
Burma ., o |+°031} £°008| #0151 +°017 | 4015 {~1 | +3 +3 |+ +1
Assam + |#°003] +°008] +008 | =006 | 4003 |—1 {1 |—1 |42 °
Bengal . =001|—'007| +7001 | =084 | —'005 |~5 |~1 | 0 |—1| _;
Bihar . - | #0011+ 013 +'014 | —015 | 4003 |—1 [~1 {43 45| 41
Chota Nagpur | « "040]—'010| —'c07 | ~'016 | + 002 [+1 ~3 {41 [=3 | et
. NortheWestern| +°07;| + 003} +°008 | +-009 | +°034 +4! ol+1 )43 *2
Pro vinces
and Oudh,
Ceatral  Pro- | + *0of | + '003] ~—026 | 4017 0 |=1 |42 |+3 |41 .
vinces.
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- The increased humidity in these districts accompanied
.a slight excess of aqueous vapour.

IV.—The vretreating south-west monsoon
period.—The monsoon currents withdrew from the
Punjab in the third week of September and from North-
Eastern India in the third week of October. The greater
part of the Peninsula, more especially the Madras Presi-
dency, received favourable rain in September and the
first and last weeks of October. The rains ceased un-
usually early in Tenasserim in the
October. The rainfall of the retreating south-west mon-
soon was chiefly determined to the southern half of the
Peninsula in November and December. The mean humi-
dity conditions of November and December were similar
in general character to those of the second half of Octo-
ber, but were more strongly marked.

(1) The chief feature of the period was the abnormal
dryness of the air over the whole of Northern and Central
India and the northern half of the Peninsula. The
following gives comparative data :—

VARIATION OF MEAN
VASLATION OF MEAN 0S0L0T" | xinaive HowIbITY
FROM NORMAL IN
% ) [ . . A 05 [ .
Area. s | 5| & |88s14( 8|2 889
T R ] 4 & - - > @
2 - I 2'{:‘2 - e % O =
5 g -g g % I —“':j’ —g = § °
2 =] £, - O | A2 ] E1m™ A
S g s |ScE|Q8| 2|82y
-~ [ [x] o o [%3
38 z & |&°°|o|z|a|a”®
" " " "
Bucma . *| 4024 | —035] —021| —028 |—2 |—§5|—=2| —3
Rengal . .| —020 | —018 | —005 | —git [=2|—3 |—3] —3
o
Bihar . . «| —'0I1 | 4005 +'00§ +'o%5 —2 |—1 -3 -2
Chota Nagpur .| —'037 | —'o19 | +-014| —'002 [—5 |—4 |=2 ) =3
North-Western —'034 | =018 | +'011 | ~003 [~5 |—3| 0} ~—1
Provinces an .
Oudh,
Punjab . —059 | —'056 | —034 | —'045 [-7 |—8 |—6 | —7.
Sind . . 4 =037 ! —o049 | —o49 | =049 |—6 —8 |—7 | —7
Rajputana o| =089 | —'orz [ +030| +'00g [—I1j—7 |+4 | —1
Central India .| —w005 | +'00g| +'03g| +'024|—3 =2 O} —1
- Berar . . ] —'rog | = +'023 | —'01g |—4 [—I2/—=7 | =g
Central Provinces. | —*065 | —-023 | +°025 | +"001 -6 |—6 |~4 | —5
Bombay Deccan .| —-028 | —'025 | +°041 +'008 [=5 I—1 |+4 | +1
Konkan . .| +cos0 (] +°044 | +'022 |5 |—2 [+2 o]
i

The deficiency was throughout most marked in the
Punjab, Sind, Berar and the Central Provinces. Compar-
ative data are given below for the stations at which the
deficiency was greatest :—

fourth week of

VAKIATION OF MEAN

VARIATION OF MFEAN ABSOLUTE

HUMIDITY FROM NORMAL IN Rg;g'ﬂv}fogﬁﬂ‘)}:'

. o @ Ly, 18| &
STaTION. % 2 gg gao& % & & gé‘i%
® e - °-c°.9. 0 " - £_° -
- .g 3 Zeg - ..“D, a [
] = L 2 < 2
2 g & g = |8 | E|E|=w" e
o L 8 SuE |91 2| 8| QSwE
3 8 8 |s88|3518|8|538

] z (=] o, olZz |Qa o

o v ~ ”
Khandwa . —'058 | —vo17 | +'031| +°'007 |— 7l— 8— 6] ~ ¥
Akola . . —'099 | —'043 | +'038 | —~"002 {—11|~10[— 7| — 8
Buldana . o =118 | —"077 | +'006 | —'035 [+ 3[—13|= 6| =‘9
Sholapur . | =068 | —049| +r017| —'016 |—10|—6|— 3l ~— 4
Kurrachee . .| =037 1 —067 ]| =001 | €079 |[— 6|—12{—13 ~12
Mooltan . | =127} =062 | —'033| —'047 |—15|— 8/— 5| =~ 6
Jeypore . | =118 | —*058 ° —029 |—14]—12] o -6
Ludhiana | ~—061| —062| —'043 | —'052 |— 6|— g|— 8| -~ 8
(2) The air was slightly dam per throughout the period

in the southern half of the Peninsula (to the south of
Lat. 14° N.) and in North Madras:—-

VARIATION OF MEAN ABSOLUTE | JARIATION OF MEAN
HUMIDITY FROM NORMAL IN RELATIVE HUMIDITY
FROM NORMAL IN
. i 5 & | pd.. g la|ad.
% & 2 |E8a|g |2 2| 88w
D1vISION. 2 - - - I R R -
® " v B | R = |[8uw®
. 2 2 Zey Sle|%en
8 = £ 8|y 2 &3
2 g g g2 g1 E|E|"” £
S g 2 JoeLE || 28| L:E
° 2 H Cea | w > 9 L 0o
88|88 |22 5.8
o -4 a oo Clz laoja-
4 ” " " .
Madras Coast | 40gr | 4003 | +'073 | +'028 [+3 |+2 |+5}) +3
Mysore . +%037 | +°o1t | +'022 | +'016 [+3 |[+4 {+3 | +3
. E4
South India . o| 4019 | 47024 | %034 | +'029 |+2 |+4 |+3 | +3

(3) The air was much drier than usual at almost all
the hill stations in Northern India in October and
November and damper on the mean of the month in
December, as is shown by the following data:—

VARIATION OF MEAN ABSOLUTE VARIATION OF MEAN

HUMIDITY FROM NORMAL IN RELATIVE HUMIDITY

FROM NORMAL IN
[ . A S 5] aa

. =] 2 gd . |..| %% © o,

% & $ |ERx|g |2 2| E8g

STATION. 2 - 5.8 & | 3..R

= 8 5 |z8-(-| 8|8 |28

5 < L& |Ses 5|2 8|58

o2 g g 2 2|alE&8|E|8 2

A > 8 T“5E|2 |28 <S5

L =2 @ CE-E AR - R

=} Z a B O lz |a|&
. /4 " ” i

Leh. . . o +'008| +'012 | —017 —002 [+4 |+ 4= 7 =1
Srinagar . J +0721 +004 | 4001 47002 |+3 |[I10|= 1| w5
Murres ., . o| =014 | —'032 | =002 = —'017 |[=6 |—11|+ 4| ~3
Simla . . .| —o09 | —036 | +°003 —'016 '—1 {— 8+10| +1
Chakrata . .| —003 | =034 | +r007 l 013 [—3 |— 8j+ o °
Ranikhet . o| =015 | =038 +'009‘ —014 | =4 |[— 71+ 9| +1
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(4) The air contained less aqueous vapour than ﬁsu-al-
in Persia and Baluchistan, as is shown by the following
statement : —

8 A.M. ABSOLUTE HUMIDITY,
[ 4
Mean Variation
STATION . actual of nié::al
* Actual, Actual, | Actual, period £ jod
October |[November [December |November I\(Ijo pin"be
1808, 1808. 1898, and ?nd 4
December necember
9 . 1898,
» ” » n
Baghdad . . .l 306 *280 - *208 *244 —r054
Bushire . . ‘504 *541 *317 429 ~'00t
Teheran . . ‘223 177 118 147 —032
Ispahan . . . ‘373 ‘199 *124 *161 —'034
Muscat .~ . . 665 603 439 *521 —'090
Kabul . . . ‘134 ‘121 ? 2 H
Quetta . . .| ‘zu 148 131 *139 —*032

Humidity was also below the average to a moderate
extent in that area with the exception of Baluchistan, as
is shown below :—

2
8 A.M. RELATIVE HUMIDITY,
Variation
s Period froml
TATION. Actual Actunal Actual, erio norma
October November December Nov;;rgber ﬁgf:‘:ggr
1898. 1898. 1898, December and
1898. |December
1898,
% % % %
Baghdad . . . 45 67 75 71 ~6
Bushire. . . 63 79 70 74 +3
#Teheran . . . 35 59 56 57 ~—4
Ispahan . . .| 54 70 7 70 —9
Muscat . . . 59 66 59 62 -8
Kabul . . . 40 58 ? ? ?
Quetta . . o 52 55 78 66 +8

The year.—The means for the whole year are given
in the final column of the Tables X and XI.
The following are the more important features of the
humidity conditions of the year 1898 in India :—
1st.—The year was slightly drier thain usual. The -
. mean humidity of the whole of India for
the year was 2 below the normal. The
deficiency in 1898 was partly a result
of the high temperature of the year, and
partly of a deficiency in the amount of
aqueous vapour which on the mean of
the year was ‘008’ below the normal.

and.—~On the mean of the year the aqueous
vapour pressure was in defect over by
far the greater part of India. The defi-
ciency was greatest in the Central Pro-
vinces, Deccan, Lower Bengal and the
Punjab. The mean humidity of the year
was normal in three of the divisions given
in Table XI and 3 or upwards below the
normal in the areas for which variation
_data are given below :—

ANNUAL VARIATION FROM
NORMAL OF
AREA. :
Mean absolute | Mean relative
humidity. humidity.
v
Punjab Plains . e e e ~—‘026 —4
Western Rajputana . . . . —'o1t -3
Eastern Rajputana aad Central India ) —'003 -3
Lower Bengal . . . . . . —‘021 -3
Central Provinces (South) and Berar . —022 —3
Konkan . . . . . . . - ‘008 —f;
Nerbudda Valley .« . . . . —'018 -—3
Malabar Coast . . . o —'005 -3

’

The variations were on the whole persistent through-
out the year. Thus in Malabar Coast the mean relative
humidity value was above the normal in ¢nly one out of
twelve months, and in Lower Bengal it was below the
normal in eleven months. The larger variations for the
year hence represent abnormal conditions which were
practically persistent throughout the whole year.

The following gives the mean annual variation of the
mean aqueous vapour pressure and humidity of the whole
of India from the normal for each year from 1875 to

1898 :—

Annual variation]Annual variation
YEAR. of pressure of of relative
vapour. humidity.
c
”

1875 . . . . . . . -—*004 +1
1876 . . . . . . . ~—'017 —1
1877 . . . . . . . +0l1 +1
1878 . . . . . . + 090 [
1879 . . . . . . . —'ol4 -1
1880 . . . . . . . - 004 [
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Annual variation [Annual variaticn Annual variation[Annual variation
YEAR, of pressure of of relative Y EAR. of pressure of of relative
vapour. humidity. vapour, humidity.
” .
1881 . . .. . . . + 00t ° 1890 . . e . . . . ~~*003 %
1882 . . L =008 . e 1891 PR . « . . h . =-—*007 o
1883 . . . . . . . —'013 —t 1892 PR . . . . . -'002 -3
1884 . .. . . o s . =013 ] 1893 . . . . . . . +*007 o +3
1885 P s e e . . +'00t ° 1894 . . . . « . . +°013 +2
1886 e T T + 008 T 41 1895 . . T +%003 o
1887 e e e e e . e -—'012 -t 1896 .. . e e e - 010 -
1888 . . . . . . . =-='005 ] 1897 . . . . . e . + *005 -—]
1889 . . . . . . . +°003 -1 1898 . . . . . . =-‘009 -2

Cloud.

Normal values of the mean monthly and annual amount
of cloud at second class stations obtained from the whole
of the available data up to the end of the year 1895, were
given in Table XXI of the Annual Summary of 1896
These means are the averages of the cloud amounts as
registered at 10 A.M. and 4 P.M,, and hence represent the
mean amount during the day period rather than of the
whole 24 hours. Corrections to reduce these means to

TABLE XIV.—Comparison of the mean cloud progortion sn each

true daily means have only been obtained in the case of a
few stations,

Variation data of this element of meteorological observ-
ation for the year 1898, are given in Tables XIV, XV and
XVI. Table XV gives the mean variation data for the
eighteen meteorological areas adopted in the geographical
summaries of meteorological data in the Annual Reports
previous to 1891, and Table XVI gives similar data for
ten meteorological provinces of India.

month of 1898 wilh the averages of past years.

MerTrOROLOGICAL
Province,

BURMA COAST
AND  Bay
* IsLANDS.

Assan .

AT

BENGAL AND
ORissa.

\

Station, Janvary. | Febroary.{ March. April, May. Ja n¥. July. | August. | September.| October. [November.\December. Year.
Port Blair +16 ‘ +18| —ro| 420 +16| 413! +r14| +09 +07 | +I'5| +13 +06 | <+r11
Rangoon . o +09| =19 +06 +19 +02 +07 +0'9 +o9 | —173 ) —20 | —o9 °
Dli:::i?nd Is- O | +10| ~22| +08| 4r7|{ +01] +11| +07 +08| +04| +11| +13| +06
Cocos Island. | +08 | —oy| Ly1| —o4| —o2| =07 ° —0g| —o04| —o8| —14] —o8| —os
Akyab . | —06 +03 | —rg| —r15| ~r3 +03 —06 +01 +oq4| —o2| —18] —r4| —06
Silchar. —1'2 +08! —g32| —ro| —o3| —o2 +0'3 +0'8 try| —o2| —06| —04| =03
S'ibsagar =05| 410 —17| +11| woy| —06| —o06| —og —05 | —1gq| —13| +o2 .—0’5
Dhubri. 04| +07| —16| +02| —r4| —o2| +02| +oz| +09| —o2| +o5| —oa2| —o1
Chittagong .| =—11| —01| —z2| +4o01| —ro| +04| —06| +04 +05) —or| —17| —16| —06
Narayanganj.| =—08| +r1| —26| +04| 410 +c;'5 +06! +o9 +12| +08 o -o03| +o02
CaLc;;t;a (Ali-] —o08| +04| —24| ~=06| —o5| +06]| +035| +06 +09 | 4+o02| —o7| —o07| —~o02
S:“E orlsland | 1o | +02| —g31| +09| —o6| +o02| + o5 | +1§ +10| +o01| —07| —ro| —oz
Burdwan . —_I1 —0'2 —21 | —r3 —09 —o'4 —0'2 +0'3 —02 —11 —0'Q —0'7 —0'7
Berhampore .| —1'4 +03! 25| =16 ~p2| —07| —o05| ~—02 —03] —16| =~-10{ —09| —10
False Point .| —1'9 -06 —26 +05 —o04 +06 +0'5 +0'9 +06 o 0 —0'1 —0'2
Cuttack —1'4 o —2'1 —05]| —o03 | +03 +09 +0'7 —~07{ —13| —03} =—03| —o04
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TABLE XIV.—Comparison of the mean cloud proportion in each month of 1898 with the averages of past years—contd.

M ETEOROLOG!CAL

PROVINCE. StaTION,
Hazaribagh .
GANGETIC Patoa .
PLAIN AND
C ,:o TA Darbhanga .
NAGPUR. || pjjahabad .
Lucknow
Dehra Dun
Roorkee
Upper Sus-
Hinaravas. \ | Meerut .
Lahore, .
Ludhiana
¢| Peshawar .
INnpus Var-
LEY AND || Mooltan .
NORTH-
WesT RajJ- || Jacobabad .
PUTANA.

East Rajeu-
TANA, CEN-
TRAL INDIA
AnD Guja-
RAT.

Ajmere. .

DeccaN .,

Kurrachee .

Jeypors

Deesa .
Nowgong .
Agra .

Belgaum
Sholapur
Poona .
Akola .
Buldana .
Khandwa
Hoshangabad
Nagpur
Jubbalpore .

Saugor

Janoary.

—1'5
—1'7
—2'5

—16

—I'3
—19
—0'5

_1'7

—19
—13
—1'8
—27

—20

-12
-16
-1
-14
-2
-15
-1'7
-20
-20

-16

Sutna . .

Raipur .

\ Hyderabad

(Deccan).

—t‘g
-14

—.'3

February.

14
+03
+ 01
+04

—1'0

+0'3
—0'2
+03
—0'3

- 0‘3

-0'6
_0‘5
—I1'5

—os
—o3
—r3
—o9

-—0'1

+0'3
—03
—-04
-0'2
-10
-0
-04
+* 0'3
-3
-01
—-03
+0'4

+0'3

March.,

—-—2'3
—2'3
—_12
-1l

-1'5

—0'7
—-04

-0l

—0'4

+03
-—x '4
+06

—0'8

—0'4
—o't
—10
—1'3

+0'4

-1l
-11
-09
+05
-08
~0'5
-08
-03
-09
—02
-1'3

-1'4

-12

April, May. June, July. | Augast, (September.| October. N8vember.| December.| Year.'
—1'4| —O1 +0'6 +0.§ +10 +08| —14 —0'3 o —0'2
—1'0 ~—I°0 -0’4 —0'4 +0'3 +0'1 —1'6 -—0'9 -—0'g —08
—o3| —os| +02| —o6 | +o1 +07| —og| —ou —03]| ~o3
—1°‘0 -0'3 +0'8 +0'8 +10 +07 —o0'8 +0'7 +03 o
—17| —=08| +rz| +o7| +0§ +09| —16| =—0¢4| +06| =05
—~15| +14| +06| =03 +08 404 | —o2| —08| 429! 401
—14 +04 —0'5 +04 +02 —-0'1 ~0'6 —0'4 +2'1 -0'3
—15 o —tr1| —02 o —08| =—07| —04| +21| =04
—o5| —02| —21] =03, 13 +02| —06| =08 +11| =05
—o3| *r4| —19| +08| =I5 403| —o'9| —I3| +16f =03
—1' +13 +0'6 +06 | —o08 +06| =~10| =08| —03| —02
—0'7 +0't —0'1 +06 —1'6 —0'3 —0'2 | =06 o -0'6
—o3| +98| —or1| +r:r| =16 o —03| ~06| +o1| —o02
—0g| —o2| —o1| —07| —02 —13| —08]| 401 —06| =07
-0'9 +02 | =09 +03 | —0'% +04| —14 +02 +16( —03
~0'7 +09| =10 +o09 | —o05§ +03 -—0'7 +0'3 +16| =01
—06| —06| —06| +03) +05 06| —17| —04| +09| —06
—rg| —O1| =05 +0'2 +1°2 401 | =18 ? ? ?
—08| —03| —11 +07 +07 —03| =08 —o04 +r4| —o02
+0'3 -05 +0'1 +0'2 +0°2 +06 —07 —0'4 o -—0'2
) -0'1 +0'5 +0'8 —-02| =—04 —13| —0O1 -—02 —0'3
+0'7 +07 +07) +04 +03 +0'3 —1'0 +0'3 —01 —0't
-0 +07| +02 o +03| 403 —14 +10| 411 +01
-12 =09 ~0'3 +10 +1'7 +08 —26 +0g3| —07 —0'§
-0'8 +04 +0't +06 +1'3 +07 —19 401 +o1 —02
-07 401 +02 +06 +1'4 +0'§ —I'9 —0'3 +0'1 —o0'2
-0'5 +05| +4o02| 406 yo06| +O1 -—18} -—o03 o —0'2
—-o7| +o4| +071 +04| +14| +02 —-14| +02| +02| —O02
-0'1 +1°5 +1°5 +18 +30 +1'3 -1 +0'1 +06 +0'6
=12 —04| =06 +0°'5 +12| —03 —17| =02| —04| —o06
—o5| =02| =-0a| +06] 411 +04 —1'1| —05§ o —0'3
-03 -0'3 +08 +12 +04 -0 +0'4 +02 +0°5 +0'1
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TABLE XI[V.==Comparison of the mean cloud proportion in eack month of 1898 with the averages of past years—concld.

M.;:%:?:g:.l cat Sramib. January. | February,| March. April. May. June, July, | August, | September, October. |November., December. Yzax,
Bombay .| -14| =o03| ~-ro| -—o7| =12 —08| +o1| +oz2| —01 | —25| —o1| —03| —o7
Wt Cosst |Ratnagiri .} =03| +o03| —o04 o +01 | 404 | 416({ +11| +13 +o2| +07| +07| +os
Karwar . -0'6 +0'3 -0'1 —0'1 +02 +04 +02 -02 +0°8 +0'1 +0'4 —03 +0°'t
Cochin . -0'2 -0'1 -1 +08 07 +07 40§ -0 +17 +15 +13 +o9 vou
Salem . o] =04 09 -7 | =02 —03 +o7 | +11 Jp +2 +19 £20 +10 +06
Mercara . -1'3 +1'0 —-09 +o0'3 —08 +0'3 +03 -0y +04 _— —os —o o2
Chitaldroog .| —~10| +14| =—1§| +01| +r2| +05| +04) +o4| +06 4 og| +10| 406 +og
Baogalore o] «15| +o4| —18| —or| ~o5| +17| +18] +r3| +20 | 408| +16| —o5! +04
Hassan. .| =-15| +ro| —16| 4o05| +409| +06| +03| =—og| +I'0 +06| t02| +06| +o02
Sovrn INDIA\ | Mysore S +26| =14| +o3 +o2 +12 +06 +o5| +16 . +06 - +06
Trichinopoly.| =10| wo1| =20 =09| -23| =r2| =16| —20| =09 | —06| +06| —o5| —10
Madras of =o9| +r1| ~13| +os} ~ro| +o5| +06| o +07 | +o1| +05| —o2| 4ot
Bellary . -T2 +25 —08 o 14 +09 +11 | +og 15 +17 +18 +rg 1
Cocanada . —08| o -04| =og| —o06| +03| +13| —09| —22 | —10o| #01| —po| —og

\l «,.
Vizagapatam -09 409 -0'2 +12 +0'7 +16 +1°9 +1°1 +0'6 —0'6 +1°2 —0'1 +06

Hit  Sra-

T:::Térfntw'} Quetta, .| =04| —r1| +03| -o2| +r7| +03| +rv5| +o7| —O4 —03| —02! 4o5| +o02
Leh . of —10| —02| 406| =06| +12| =08| +17{ =—10| *Ot —rz| —O5| +r1| —ot
Srinagar of ~06] —1v| 4o07| ~06| +16] -13| +13| ~—18| —006 —r2| =I3| 406| =04
Murree of =25| 27| ~o1| -—12| +4o04| =12 ~=39| =48] =12 | —18| —I3| —1g -19

Hi. Sra. || Kailang o =v8| -03| +03| —o04| +r2| =—o4| +r1| —o2z2| *03 —10| to1 ? ?
::::;Sﬁ Ncl):: Simla (Ridge)) =27| +o7| =o02| =12| 406| —~o1| +08| 10| =01 —ro| —¥1| 423! —01
DIA. Chakrata .| —21| —08| —06| —r9 +o2| +o0g9| —o4 +0g 101 —~o05| =06 +1'8 b o3
| Ranikhet .| —27| _—og —_r1 —22 | —o032 +07 +07 +08] —95 —oy4| =06 +34| —o2
Katmandu .| —o9 406 | —a20| —rq| —r8 +0'1 —06 —0'3 +0'3 +0'6 +08| _o1l| —oyg

Darjeeling .| —o08 +0'5 o'l ? +06 ? ? ? ? 420 +09 408 ’
Hir Sta- (| Mount Abu .| —21| —0g| —10| —06: —08| —04! —05| —10| —¥0 —rg | 401 +15| —07
g:::l’m" j Pachmarhi | —21|'—~03| —0§5| —o02| =—o01| —06| —05| —o0z| —O9 -1y | o1 o —0'6
Hll::“'s L \[Chikalda | 21| —06| +o03| —08| +o5| —o4| —o3| so5| *02 | ~za| —02| —oq| —os
Sours Inia % Wellington .| —0'7| 12| —r9| —o3| —oz2| +08| +14| +r1| *¥9 | 4ya| +05| —og| 403

Muscat. .| —r3| —16| +o07| +os| # ? ? ? ? ? ? ? ?
Aden . .| +o1| —og| 06| —o9| +4o5| +1T| +15| +vr] 407 | +08|.+V4| 409 +0%6
Extra Inpia <] Perim . o #T2) +r2 +2'1 +13 +30| +18| +31 +30 +18 +23 +28 +2'5 +22
Zanzibar ] +o1 +1°2 +1'2| —~08| —o0% +22 +1'0 +07 +09 +07 +03 +11 +08
Port Victoria +02 +0'§ —14 —07 +10| —o'z +06 +01 +18 —t0| =31 _'0.4 —02

(Seychelles).
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TABLE XV.—Geographical summary of the cloud data of Table Il tn the monthly weather reviews of 1898

Number

MeTROROLOGICAL PROVINCE. of
stations.
North-West Himalaya . 7
Sikkim Hiralaya and [ 1 — 2
Nepal.
Pupjab Plains . . 4

Gangetic Plain . .
Western Rajputana . 4
Eastern Rajputanaand | 4 — 5

Central India.
Nerbudda Valley . 3

-

Chota Nagpur . .
Lower Bengal . .
Assam and Cachar .
Orissa and Sambalpur .

Central Provinces
(South) and Berar,
Konkan . .

[ TN~ T I X 7 9

[

Malabar Coast . .

Deccan, Hyderabad and 10
Mysore.

East Coast and Carnatic

Arakan and Pegu . 4

Bay Islands . .

Extra-Tropical . .| 42—44
Tropical . . .| 32
Whole of India . .| 74—76

January, | Febroary.| March. | April. | May, Jome. July. | Augost. | September, October. {November.iDecember]| Yxar,
—19| ~06| —o1| =12 +07 | —o03 +02| —07| =03 —1o| =—o08| +12|—04
-09 +06| —1o{ —14| =06 +0°'1 -06| —03 +03 +1°3 +0'8 +0'4 | —o'x
—16 —0'4 —04 —06 +0'7 —0'9 +0'4 -1'3 +0°2 -0'7 -09 +06 | —o'g
—1'9 o —09| —13| =—01 o +02 +05| +o02 —-09 | —o0'3 +10 |—o03
-15! —12} —06 —0'6 —02]| —043 +0'1 —06 | =—07 —1'1 —-0°'2 +0'5 | —0'5
—19| =04| —o07| —o09| +04| —o03 +0'7 +0%9 +04 —-17 +o0't +09 |—o0'2
—17| —04| —07| —07 +0'3| +o01 +05| +14| 405 -17 o +o't | —02
—1'8 +14| —23] —r'4 -0 +06 +05 +1'0 +08 —1'4 —0'2 o —o".;
—1'0 +04 | —25 —0'4| =04 ") +0'2 +06 +0'5 —0°3 -0'7 ~—0'7 | —0'8
—0'7 +0°8 | —2%2 +0°1 —0'7| —03 ] o +06 —06| =05 ~-o0't | =03
—1r7| =03 —24 0 —03| +03 +07 +08 | —o01 —06| ~02]| ~—02|—03
—18| =02 =04! —~06| +01| ~02| +02| +o07| +o02 —18 o o |—03
—08| +02| —o5| —o3| =03 o +06| +o0q| 407 | =07| +03 . °
—oz| —01| ~—1§5| +08| —o07| +07| +05| —04| +17 +15| +r3 +0'9 | +0°4
—1'4| +09| —12| +03| +03! +07 +07! +403| +o08 +0'2 +os| +o3] +o2
—08| +06| —r11 401} —o7| +404| +07| —04 ° ° +0'9 | —o02 o‘
—0'4 +0°'5 —-1'Q [} +0'3 +0'3 +0'2 +0'§ +07 -—0'3 -—1"1 -—0'7 —-?'2

+12 +07 | —r10 +08| +07| +o03 +0'7 ° +02 +0'4 o —-0'1 | 403
~—16| =—02| —~—10| —08 0 ~03 +0'3 +0'1 +01 —0'9 ~-0'4 +0'5 | —0'3
-—10 +0'5 -—1'2 o [o] +0'3 40§ +03 +04 -0'3 +0°2 -] ]

—13 +0'1 —1'1 —0'4 o o +0'4 +0°2 +0'3 —~06| ~—o01 +03 |~o02

TABLE XV1.—Variations of the

mean cloud amount from the normal in ten meteorological provinces of Indiain 1898.

Merrorovootcat Province. January. | February.[ March. April, May, June, Jutly. August, | September,| October, |November,| December.| Year
. . 3 . EAR.
Burma Coast aad Bay Islands . +04 +0'7 —16 *0'3 +10 +0'2 +0'7 +07 +07 +0°% 07 +
— —o'1 0'2
Assam . . . . =07 +08 ;1 —23 +01 | ~07| —0O3 ° o +0'6 —06| —o'5]| —o1[|—03
Berigal and Orissa . . . =12 401 —25| +03| ~Q5| +02 +o02| +406| +04 —0'4 | —07| —07|—0%4
Gangetic Plain  and Chota| —19 +02 | -1 —11 —0 , | . . *

Nagpur. 7 ] +0'5 +02! +06 +06 —13| —o2| —o1 |—04
Upper Sub-Himalayas . —18| —o1| —o3| —10| +06| —r0o| +01| —03| o ~06 | —07| +20|—03
Indus Valley and North West —1'4 —0'Q —0 -0 . R | . X

Rajputana. < | g 3 7 +0'S +0°1 +0°4 —1'1 —0'3 -—00 —0'5 —0'2 | =04
East Rajputans, Central India| —r9 —06 | =0 —0 —_C - X

and Gujarat, ' 5 9 0 08| ¢to5| +03 o ~13| —o1| +r4|—o0s
Deccan . . . ¢ —16| —o2| —o8 o +01 | +02| 407| +*10| +03 | -13 ° +0'1 | =01
WestCoast .« o « +| =06} +o1) —o8 o —0'4| +02| +06| +03| +09 ~o2| #0606 +o3l+o01
South India . . . o] =yl U1} —V3} +03 o +07| 407 o +10 04| +08| +02l+02

= =4
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I.—The Cold weather period.—The weather was
less disturbed than usual during the greater part of this
period and the amount of cloud was hence throughout
considerably below the normal in North-Western India.
The following gives comparative data :—

VARIATION OF MEAN CLOUD AMOUNT
FROM NORMAL IN
Azza. Period
January | February ]a:;l::iry
1893, 1593 February
1308,

" Baluchistan . . . . . -—0'4 -_1'1 -0°7
Punjab . . . . . . —1'6 -0'4 =10
Sind . . . . . . . —1'1 -1'3 -1'3
North-Western Provinces and Oudh . —20 —0"1 —1'0
Rajputana. . . . . . -1'7 —o0'7 —31'2
Central India . . . . . -23 -—0'6 —14
Berar . . . . . . -1'7 -0'6 —1°1
Central Provinces . . . . -1'7 -0 -—0'9

The amount of cloud was as largely below the normal
at the hill stations in North-Western India as in the
adjacent plains, as is shown below :—

VARIATION OF MEAN CLOUD AMOUNT
FROM NORNMNAL IN

AREA, Period
January February ]a::gry
1898, 1898. February

18¢8.
Assam . . . . . . -—0"7 +0°8 °
Bengal . . . . . . -1 +0°3 -0'3
Bihar . . . . . —1'5 +0°2 -0'6
Chota Nagpur . . N . . —1'8 +1°4 —02
Bombay Coast . . . . -0’6 +0'1 -0'2
Bombay Deccan ¢« e . . —-1"4 —0'1 -—07
Madras Coast . . . . . —o0'g +07 -0'3
Madras Deccan . . . . . -—1'2 +2'5 +0°6

Mysore . . . . . —14 +14 o
South India . N . . . -0'7 + 04 -—0'1

Cloud was throughout the period in excess over the
Andaman Sea and adjacent coasts, as is shown below ;—

VARIATION OF CLOUD AMOUNT FROM
NORMAL IN

STATION. Period
January | February January

1893. 1898 and
. February

1898.
Port Blair . . . . . +16 +1'8 +1°7
Cocos Island . . o . . +0'8 —0°4 +0°'2
Diamond Island. . . . . 0 +1'0 +0'5
Rangoon . . . . . . [} +0'9 +0'4

VARIATION OF CLOUD AMOUNT
FROM NORMAL IN

STATION, Peiod
January February Ja:[\:ary
1898. 1698, February

1598.
Leh . .« .« + .« . —1'0 —0'2 —0'6
Murree . . . . . -2’5 —_2*7 —-26
Simla . . . . . —2'7 +0'7 —-1'0
Chakrata . . . . . . —2'1 -0'8 —1'4
Ranikhet + . « « .« . -2'7 -0'1 —_y
Mount Abu . . . . . ~2'1 —0'g —1'5
Quetta . . . . . . —0'4 -1l —0'7
Pachmarhi. . . . . -—3°1 —0'3 —12

There was a considerable deficiency of clond in North-
Eastern India, the Deccan and Southern India in January,
and a slight to moderate excess in February. Hence,
on the mean of the period cloud was normal or in slight
defect, except in the Madras Deccan where it was in
light local excess. The following gives comparative
data :—

II.—The hot weather period,—March and April
were very dry months in North-Western India. May
was an unusually dry and hot month in North-Eastern
India. Weather in May was more disturbed than usual in
Upper India, more especially the hill districts, on the high-
er ranges of which a moderately heavy fall of snow occur-
red in the second week of the month.

The following is a summary of the chief abnormal
features of the distribution of cloud during this season :—

(1) There was less cloud thar usval in the first
two months of the period and more cloud
in May in Upper India. The following gives

data :—
VARIATION OF MEAN CLOUD AMOUNT
FROM NORMAL IN

PROVINCE, b S

March . Period
1898. April 1898.\May 1895 { March o
May 1898,

Punjab e . —-0'4 ~0'6 +0'7 -0'1

Rajputana ., N .

. . —0's -0'7 +0°2 —o'3
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The variations in the amount of cloud at the hill
stations in Upper India were generally similar to those
in the adjacent plains :—

VARIATION OF CLOUD AMOUNT FROM
NORMAL IN
STATION. .
B:;I;;;h April 1898.|May 189S. L!l\lf::::%dto
ay 18¢8.
Quetta . . . B . +0°'3 —o's +1°7 +0'6
Leh . . . . . . +0'6 ~0'6 +1°2 +0°4
Kailang . . . . . +0'3 —0'4 +1°2 +0'4
Srinagar . . . . . 407 —0'6 +16 +0°6
Murree . . . . . —o'1 —-12 +04 —0'3
.Simla . . . . . -—0'2 -12 +0'6 —-0'3
Chakrata . . . . . —0'6 -1'9 +0°2 ~0°'8
Ranikhet . . . . -1 —-2'2 —o0'2 —1's

(2). Cloud was in moderate to considerable defect in
the North-Western Provinces, Bihar, Chota Nagpur,
Bengal and Orissa throughout the period. The following
gives data :—

VARIATION OF MEAN CLOUD AMOUNT FROM
NORMAL IN
AREA, .

l\:‘gggh April 18¢8.]May 1898.‘ l\r:rrcl:gdto

‘May 1898.
North-Western  Prcvinces and —0'6 -1'3 A -0'3 —-0'7
Bihar . . . . . . —1'8 —0'7 -0’8 -1'1
Chota Nagpur . . . . -2'3 -1'4 -0’1 ~1'3
Bengal . . . . . -2°5 -0'3 —~0°'5 -1t
Or'ssa . . . . . -2°4 o —-0'4 —0'9

(3). Cloud was in slight to large defect throughout the
period in Cachar, as is shown below :—

VARIATION OF CLOUD AMOUNT FROM
NORMAL IN
STATION. poriod
er
B;fg;gh April 1898,|May 1808.[ March to
. May 1898,
Silchar . . . . -32 —-1'0 —0'3 -1’5

(4). Cloud was in moderate to considerable defect in the
Deccan, Berar, the Central Provinces and Mysoere in
March and was in slight to moderate defect in April and

May in the eastern half of the peninsula and in slight to
moderate excess in the western half of the peninsula, It
was hence on the mean of the period practically normal in
amount, as is shown below :—

VARIATI(;N OF MEAN CLOUD AMOUNT FROM
NORMAL IN
Di1visiON. .

’fg;;_“ Apl 1898 |May 1895. l\)/\l/ll.’::é%dto

ay 1898,
Central Provinces . . . -0'7 —0'6 +0'5 ]
Berar . . . . . —0'2 —0'8 -0 —0°4
Bombay Decean B . . —1'0 +0°'3 o —0'2
Madras Deccan . B . —o'8 +1'4 +1'4 +0'7
Mysore . . . e ~1'6 +0'2 +0°5 —o0'3
Bombay Coast « . . . —0'8 o —0'4 —o'4
Madras Coast . . . —0'6 +0°'5 —0'3 =o'l

III—The South-West monsoon period.—The
variations in the distribution of cloud from the normal
during this period were very persistent. The monsoon
currents, but more especially the Bengal current, were
remarkably steady and of at least normal strength as rain-
giving currents throughout the whole period from June
to September. The following gives the chief abnormal
features of the distribution of cloud in this season :—

(1) The only area in which there was a marked
tendency to deficient rainfall was Upper
India including the Punjab, Rajputana and
parts of the Sind, Cloud was normal or defi-
cient inthese areas in June, August and Sep-
tember and was in slight excess in July. It
was in slight excess in Baluchistan from June
to August and in slight defect in September,
as is shown below :— :

VARIATION OF MEAN CLOUD AMOUNT
FROM NORMAL IN

AREA. Periou
June July | August Segierm- é::::;_
1898. | 1898. | 1898. | 5 o8. er
- . 1898._
Baluchistan . . . .| +0'2 +1°5 +0'7 | —0°4 +0'§
Sind . . . . .| =01 402 | —0'9g | —0'7 —0'4
Punjab . . . . .| =09 +04 | —1°3 +0'2 —0'4
Rajputana . . . | —o08 | Fo05 | —~02 ° —o0't

(3) There was a slight tendency to excess cloud in
Southern India., The following gives com.
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parative data for three representative sta-

Northern and Central India and the North Deccan, and

tions :— more cloud than usual in Southern India. These features
were very persistent during the period over nearly the
VARIATION OF CLOUD AMOUNT FROM whole area, The only exception was Upper India in the
NORMAL IN month of December. Weather was very disturbed, with
* SraTION. “Feriod much cloud, in the plains and heavy rain or snow in the
Jume | Joly | August Septem- %‘;;‘t’;‘;_ hills during the last week of the month and the mean
898. 08 8. . .
i 1808 | 189 1898. lg;; amount of cloud was hence in excess in that month and
! slightly to considerably below the normal in October and
Cochin . . . . .| +07 | +o5 | —ou | +17 | +0%6 November. The following gives comparative data for
North-Western India :—
Salem . . . . .t +o7 +1°1 -0 +2°0 +0°g
Madras . N N «| +0°5 +0'6 o +0°'7 +0'4 s
VARIATION OF MEAN CLOUD AMOUNT FROM
NORMAL IN
(3) Cloud was persistently in excess over the re-
mainder of India during the greater part of AREA. Period
the peri e to September i Octoher | November | December | October to
e period from Jun Sep , as is 1868, 1808. 1808. | December
shown below :(— \ 1898,
VARIATION OF MEAN CLOUD AMOUNT .
FROM NORMAL IN Baluchistan . . . -0'3 -0'2 +0°'5 °
AREA, Period Sind . . . ‘ —0'6 —0'3 —0°3 —0'4
Septem- t . | . . .
June | July | August [PePem g:::e;_ Punjab. . . . : —0'7 —0'9 +0'6 —0'3
1898. 1898, 1893, 1898 ber . ! )
" 1808, Rajputana . . ol -1’3 o +1°4 0
ia, . . —1'8 —0°2 -—0" —0"
Burma . . . . .| 402 +0°4 +0°'6 +0°7 +0°5 Central India ' ° o4 o8
. North-Western Provinces ‘
Bengal . « e .| +o1 to'r | 406 | +0°5 [ +0°3 and Oudh . . ., —o0'8 —0"3 +16 +0'2
Bihar . . . e | —o'1 | —o'5 | +o2 +0'4 0 '

Chota Nagpur , N . .| +o06 +0'5 | +1'0 +0'8 +0°7

North-Westera Provinces and [ +04 | +05 +0°'1 +0°2
Oudh
Central India . . . .| =06 | +0'4 | H12 | —0n1 +0°2

Central Provinces . . .| #4073 +0'8 +1'5 +0'5 +0'8

Berar . . . o] —o0'1 | 405 | +1'0 { 406 | +o'5
Konkan . . . . B [ +0'6 +0°4 +0'7 +0°4
Bombay Deccan . . .| +02 ] 405 +o°1 +02 | +o2
Madras Deczan . . . § +o9 +1°1 +0'g +1'5 +1°1

Cloud differed only very slightly from the normal
amount in June. It was in moderate excess in July,
August and September, and the excess was moderate to
considerable in amount locally in Chota Nagpur, the Cen-
tral Provinces, Berar and Central India in August.

1V.—The retreating monsoon..—The south-west
monsoon currents retreated slightly earlier than usual
from Northern India and considerably earlier from Burma
and the Deccan. From the fourth week of October the
retreating monsoon current was chiefly determined to the
south-west of the Bay and Southern India. There was
hence less cloud than usual during the period in Burma,

(2). The variations in the hill districts in Upper India
were similar to those of the adiacent plains, but more

pronounced, as is shown by the following data :—

VARIATION OF CLOUD AMOUNT FROM
NORMAL IN .
STATION. Period
€r1o
October November | December | October to
1898. 1508, 1898. Lecember
18¢8.
Leh . . . —12 —0'5 +1°1 -—0'2
Murree . . . . —1'8 —-1'3 —-1'9 —17
Simla . . . B —1o —I1 +2°2 o
Chakrata . . . —o's —0'6 +1°8 +0°2
Ranikhet . . . —04 —06 +3°4 +0°8
Mount Abu . . . ~1'5 +0°1 +1°5 °
Quetta . . . . —0'3 —0°2 +0'5 o
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. . ] VARIATION OF CLOUD AMOUNT
(3) Cloud was in persistent defect throughout the period FROM NORMAL IN
in Burma, North-Eastern India and the Bombay Deccan. )
i i in the Central STATION, .
It was in moderate to considerable 'defect in the October | November | Decomber oﬁﬁ&‘i"m
Provinces, Berar and the Konkan in October, and normal 1893, 1898. 1898, Decenboe
or in slight excess in November and December. 1898,
The foliowing gives comparative data ;==
Baghdad . . . +0°2 +1'9 +1'0 +1'0
Bushire . . . -0'7 —0'5 —0’9 o7
Aden . . . . +0°8 +1'4 +0'9 +10
VARIATION OF MEAN CLOUD AMOUNT FROM
NORMAL IN Muscat . . . +o0'1 +1'3 +o0'7 +o0'7
AREA, Period .
October | November | December | October to The year.—The mean cloud amount of the year in
1898. 1898, 1898. December . .. A .
18¢8. India was o'2 below the normal. The variations in Tropi-
cal India and Extra-Tropical India and also of the whole
of India for each of the four periods of the year are given
Burma . . . . —0'4 -0’9 —03 —0’s below :—
Assam . . . . —0'6 -0°5 —o't —0"4
A s ~0'8 -0 -0
Bengal 0’3 o 9 o7 VARIATION OF MEAN CLOUD AMOUNT FROM
Bihar . . . . -1'3 —0'5 —0'6 —-0'8 NORMAL IN
Chota Nagpur . . —-1'4 -—0'2 0 —-0'§ AREA. )
Central Provinces + . -1'5 —0'1 +02 -0’5 I II mn v Whole
Period. | Period. | Period. | Period. year,
Berar .. . . . -2°'0 +0'7 +0°2 —~0'4
Bombay Deccan . . —1'0 —o'1 —o'1 —0'4
Konkan . . . . —o7 +o'3 o —o'1 Extra-Tropical India .| =09 —0'6 +0°'t —0°3 —0'3
: Tropical India . . —o'3 || =04 +0'4 ] o
‘Whole 1ndia . . —0'6 | =0'§ +0'2 -—0'1 -—0'g

- (4) There was throughout the period more cloud than
msual in the south-east of the Bay and in the Peninsula
south of lat, 16°N. :— ‘

VARIATION OF MEAN CLOUD AMOUNT FROM
NORMAL IN
AREA. Period
QOctober November | December | October to
1898. 1898, 1898, December
. 1898.
Port Blair . . . +1'5 +1°3 +0'6 +1°1
Madras Coast . +0'1 +0'5 -0z +0'1
Madras Deccan . . +1'7 +1°8 +1'5 +1'7
Mysore . . . . +0°9 +0'9 +0'5 +0'8
South Madras . . +07 +1°3 +0°3 +08
Malabar . . . +1'5 +1°3 +09 +1'3

(5) Cloud was considerably above the normal at Aden,
Muscat and Baghdad and in slight defect at Bushire, as is
shown below =

The following table gives the variation of the mean
amount of cloud in the Indian area, year by year, from
1875to 1898 : —

YEAR. ' An:fm_nt YEaAR, Ar:cfmnt
variation. variation,
1875 . . . - . [ 1887 . —o'1
1876 . d . . . —0°2 1888 . . —-—0'l
1877 . . . . . +0'3 1889 . . +0°'1
1878 e e e e s +0'1 180 . * . +o'2
1879 . . . . . —0't 1891 . . +0°1
1880 . . . . . —0.1 1892 . . +0°t
1881 . . . . . —~—0'1 1893 . . +0°'§
1882 o . . . . o 1804 . . 0y
1883 . . . . +0'1 1895 . . +0°1
1884 . . . . . é’—o' 1 1896 . . —cr'3
1885 . . . . . +0'3 1897 . . [
1886 . . . . . +0°2 1808 . B -—g*
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Rainfall.

The rainfall data of India are now issued in a separate
volume, The eighth volume, that of 1898, contains the
rainfall data of 2,266 stations, which are classified under
their respective administrative divisions according to the
following scheme :—

PROVINCE, I\IS‘;;‘;:;S‘."
Burma . . . . . . . . . . 143
Assam . . . . . . . . . . 112
Bengal, Bihar, Chota Nagpur and Orissa . . . . 347
North-Western ProvincesandQudh .« .+ & 279
Punjab . . e . . . . e . . E3
Bombay .+ + o s e e e e e 278
Madras . . . . . . . ' f . 364
Coorg . . . . . . . . . . 10
Central Provinces .+« « o« . 65
Berar . . . . . . . . . . 44
Mysote .« o o s+ e S 80
Baluchistan . . . . . . . . . 4
Kaghmir . . . . . 20
Rajputana . . . e e . . . . . 131
Central India . . . . . . <. 61
Hyderabad_(Decum) . . . . . . . . 23
Travancore . . . . . . . . . 39
Cochin T 3
Pudukota . . . . . . . . 131

The volume contains the whole of the available inform-
ation for the year 1898 of this important element of
meteoralogical observation.

The information includes monthly statements of =

(a) the actual rainfall, day by day, of all the rainfall
stations ;

(5) the total tainfall of the mont}z;

(¢) the number of rainy days d.urlng the month ;

() the average or normal rainfall of the month for
all stations for which rainfall data of at least
five years are available; .

(¢) the average of normal number of rainy days of
the month for all stations for which rainfall
data of five years or upwards are available;

(#) the accumulated rainfall (up to the date of each
statement) throughout each of the seasons
into which the year is divided.

Symons’ rain-gauges are now used :jtt all rain.gauge
stations, with the exception of those in Mysore. The

hour of measuring rainfall is 8 A.M. throughout India, and
the amounts registered give the rainfall of the previous
24 hours, and hence generally of the rainfall of the
previous civil day. '

In Table XXV of the Annual Summary for 1896 are
given the normal means of rainfall for 535 stations deter-
mined from the whole of the available data down to Decem-
ber 1896. The stations for which the means are given
were selected by Mr. Blanford, and normal means were
given in the rainfall sections of the Annual Reports on the
Meteorology of India. The last previous series of means’
were given in the Annual Report on the Meteorology of
India for 18go. The normal means in Table XXV of the
Annual Summary for 1896 are hence based on six years
additional data, This period, however, includes the three
years 1892—04 of abnormally heavy rainfall, and hence
the means given in this table are in almost all cases higher
than those given in Table XXXI of the Annual Report on
the Meteorology of India for 1890, The following gives
six instances of the considerable apparent increase in the
mean rainfall ;— '

Average Average

' a"mfu aill annual Increase

rainfa rainfall .

PROVINCE, STATION. based on based on | IR 2verage
data up to | data up to Tesult.
1890. 18g6.

Inches. Inches, Inches.
BoMBAY , | Lanavla . 16424 17275 +8'51
Do. . . . | Jetalsar . 23;60 30°39 +6'79
BENGAL AND Orissa| Keonjhar . 3129 37°98 +6'69
Do. . . . | Narsingpur . 3902 “'72 +5°'70
Do, . . . | Bispara . . 4969 55'07 +5'38
CENTRAL PROVINCES| Sarangarh . 50°50 5584 +5'34

Table XVII gives the variations of the monthly and
annual rainfall in 1898 of 531 stations in India, Baluchis-
tan, and Burma.

The following four tables {Tables XVIIH to XXI) give
summaries of the rainfall data of the year. In the first
two tables (Tables XVIII and XIX) the summaries are
drawn up in the form that was used for many years in
the Annual Reports issued by the Department and are
based on the rainfall returns of 386 selected stations. In
the two succeeding tables (Tables XX and XXI) the actual
average rainfall data (derived from the returns of 2,266
rain-gauge stations in India) are given for the 57 meteoro-
logical districts into which the Empire is divided for the
comparison of crops and rainfall for the four periods into
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which the year may be divided. These four periods are
as follows :—
1st.—From January st to February 28th, which
forms the period of the cold weather rains
of Upper India.
2nd.—From March 1st to May 31st, which includes

grd.~—From June 1st to October 31st, which forms
the period of the south-west monsoon rain

proper.

4th.—From November 1st to December 31st,
includes the period of the so-called
east monsoon rains of Southern

which
north-
India,

the hot season, when rain occurs mainly in more especially of the Coromandel coast
the coast districts, and in Assam during districts,
thunderstorms. ‘
TABLE XVIL—Comparison of the monthly and total rasnfall in 1898 with the averages of past years.
Prevince, StaTioN, January. | February.! Barch, | April. May. June. Joly. | August. | September, | October. |November.[December.| Torat.
Inches.| Inches.| Inches. | Iaches. Incl;es. Inches. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches.| Inches,’
Kalat . o =1'88 | ~183| +0%72| =051} + 069 | —o01 | —043 | —0'53 —005 | ~—0'07 [ «—035] —016]| —540
Pishin . | —a65| —rg1| +157| —o'94 | +0'50 [ —0%6 —oa1 | =021 ~—o'01 | —006 | —0'75 | —0'Bs | —538
Chaman . .| —r23| —193| —025 | —044| +013]| ~—0'23 | —0'29 o o ~0:09 ? —0'68 | =—5'8sP
Quetta . o| —195| —0'75 | +179 | =106 | +020 | —O'19 | +004 —0"62 —0'13 | —009 | —0'31 | —043 | —3'49
Mach . Jd —216] =156 +036| +r11| +030| —ra5| —053{ —0'54 ], —005 —062 | —0'31 | —0'70 | —5'85
Beleli . .| =235 | —r81| +183].—079| +007| =023 | —0'1 -056 ~o'04 | —0'10 | —0'93 | =125 | —6'36
Kuchlak . of —217| —139 | +164| —068| +017| —013| =009 | =035 —o19 ] —o13| —085 | —r75 | —582
Fort Sandeman,| —o'g3 | —0'79 | —148 | —~0'56 | +0'71 —0'81 | =166 | —1°35 +0'05 | —o'10 | —0'86 | —0't6 | —7°57
Bostan . .| =200 | —2'22 +'z'38 ~077 | #0'30| —o029| —026 | —0°26 ~004 | =012 | =076 | —1'89 | —5'03
Yarookarez .} —178! =161 +1'72| =054 +033 —0'08 | —002 | —023 o —0'07 | —0'46 | —1'44 | —418
Syad Hamed >. —g04 | =249 | +1'78| —o0%41 | +o°31 | ~—0'01 o —0'13 o =010 | —I'06 | —0'87 | —5'03
Gulistan . o - r8§ —198 | +165| —o49 | +012| =007 —0'0§ ] —-—0'06 | =010 | =091 | —0'88 | —4'59
é Killa Abdulla .| —215| —2'10| #3597 | —070| +046 | —005] ~—013 | —0O04 —003 | —015| —1'29 | ~1'0g | =325.
§ Khanai . .| —205] =297 | +1§54| —094 ] —028 | —o0'14 | =030 (] ~0'11 | —064 | —149 | —7'38
; Fuller's Camp .| —2'g2 | —a2%25 | +063| —r05| +o'u! ~016 | —0'33 | =022 —-009 | —~0'13 | —0'g6 | —~116 | —8'53
@ Kachh . .| —193| —024 | 4230 —093| +044 —0'36 | +019 | —0°23 —014 | —010 | —0'92 | —1'10 | =303
Kachkotal o| =108 | +082| +186| —0'74 Closed.
Mudgorge | —a57 | —0'96 | +251| —044| +030 1 —032} +0°23 | —0'44 -—006 | =013 | =123 | ~084 | —3'95
Mangi . .| —1'16| —062| 4218 | —061 [ +0'38| =079 | —02r | —036 006 | —0'13 | —0'99 | —1'31 | —368
Dirgi . o| —1'56| =057 | +303| —056| +032 —068 | =029 | —0'48 +1'51 | —0'09 | —078 | —129 | —2'45
Khost o .| —2'30 | =—0's8| #1442 | ~—021 | +003 | —067] + 0's8 | —068| —o24 | —o29 | —134| =136 | —564
Shabrig « .| =2'51| =050 | 4007 | —o23} —o39| —1'25| +165| —2'T0 ~0'54 | =017 | =098 | =105 | —E09
Nasak . | —161 | +0'53| +045| —025] —0'24 | —I 69 | +037 | =277 =059 | ~0'13 | —1'00 | =107 -906
Harnai . | —r71 | +005| 4009 | =030 o 167 | +198| =224 —038| =012 ]| —080 | —1'22 | —632
Sunari . ] =136 | —0'55 | =008 | =038} =010 | =139 | ~0'53 -2'88 +044 | —013 | =070 | —0'89 | —848
Spintangi .| =091 | =093 | =023 | —0'30 | =028 | =111 | 4097 | =234 -0'31 o —0'57 | —o'80 | —681
Moshkof . ? ? —0'46 | =006 o ~—033 ] +346| —0'05 -—0'02 o ~0'17 | =—0'06 ?
\ Baber Kach .| —o0'87 | —063| —o020 | —009 { =016 | —04yg | +084 | —126 =034 | —004 | —O4t —0'§2 | —417
‘|Loralai (Hospital)) —1'11 | —0'04 | =056 | —0'30 | +035 | =070 | + 056 | —034 -0'20 | =019 | ~0¢0 | —0'38 | ~331
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TABLE XVIL—Comparsson of the monthly and total rainfall in 1898

with the averages of past years—contd.

PRoviNcE. STATION, Janoary, |February. { Mareh, | April. May. Juoe, July, Aggost, | September, | Octob November, December.| Totat.
Inches. | Inches.| Inches.| Inches. | Inches. | Inches. | Inches.| Inches.| Inches. | Inches.| Iaches.| Inches, | Inches.
Nari . —0'76 | ~0'40 | —o'21 | —008 | —004 | —o0'35 | +0'50 | —0'09 —~022| —o0r | =033 | —049 | ~ 337 .

Sibi . .| —083| —009]| —0'27 | —0'10| +0°33 | —030} +O041| —105 —_0'32 I’y —0'26 | —g'36 | — 284
Kolepur . —185 | —124 | +260 | —0'49| +054| —0'16 | —0'89 | —0'76 —o21 | —006 | —0'34 | —o'71 | — 397

Herok . | ~326| —~222| +040| —0r59 | +026 | ~or58 | —0'76 | —131 —0o33| =0t | =148 | ~r'10| —11°08

:é Mihtri . o | w=0t6g | wm026.| ~o25 | =035 | #0713 | =028 | +230 | —043 © —003 | =023 | —042| ™ 030
? Lindsay . o) —og1| —os3] —026 | —0ur1| +0e8 | —0a3| +147| —-074 ~0'13" o -o'1g -0'31 | = 12§
:<; Bellput o| —0'45 | —022 | —0'14 | —005 | —2'90 | *01i5 | +321 —081 -003 o —028 | —016| + 099
= Nuttal ol —0'89 | ~041 | —0'19 | =009 | —0I7 | —0'11 | +185 —100 -0'R0 o ~0'56 | —036 | — 240
;:' Temple Derei .| —061 | —046 | —o'12 | —0%07 | —006| —033 | +203 [ —1'16 -0'03 o =033 | =016 | ~ 129
Jhatpot . o] =037 | —043| —011| —003| +022]| =016} +o0'50| =077 ~0'17 0 ~029 | —-o14| - 175

Sangal . o] —1'86 | —1147| +092| —0'52 | 4088 | —002| —038| =009 o —o19| =074 | =o'g9| = 386
Shalabagh .} —304 | —313 | +179| —0'§6 | +031 | —o04 | —o71 o 0 —016 | =069 | —1'4s | — 768

Panir . +| =115 | —026 | —0'48 ° +021 —O'ix +043 | —O34| w004} —o01| 04| ~0g6| ~ 245
Abbottabad ., ‘ —1'2§ | +178 | —032 | —1'24| 1091 | 4077 | +077}] +0O01 +311 | —r17| —rot | —oq6| + 290

Murree (Obsy.) | —226 | +140 | —083 | —2'96 | —024 [ —r23 | +368 | +192 4273 | =200 —149 | +¢oR | — 120
Dharmsala .| —377| +443| —345| —186 40'53 +174 | +602 | +028 —646| —120 | —038 | +q05 | — 113
Kailang . —233 | —026 | —a2z| —r58| 4088 —pi5 | +vg1 | +o046 —1rg8| —og2 | =058 | +356 | — 461

Kilba . | —46p| —roz| —579 | —317 | —¥73| —181 ] —085 | —2:22 —335 | =123 | =158 | +253| —2qn

Simla (Qbsy.) .| —a'50 | 4z1r | —256 | —v51 | —268 | +ag6 [ —85e | +o73 | —gp8| —rw| —032| +188| —ips
Peshawar (Obsy)] —1'52 | +137 | +048 | =130 | +077 | —o33 | +252] ~ 18 +op4 | —o20| —064 | —014| — 002

Kohat . .| —136| +r9q4| —050| —rs4| +075| —059 | —159| —0'32]| —02g| —052| —O70| Q14| — 432

§ Bannu . | —o083 | 4161} —029 | —1'50| +010| —0B9| 4422 | —270 —0'34 | —o'15 | =030 ( —o'33 | — 089

‘ Dera Ismail Khan“ —0'47 | +404 | —083 | —0'71 | +004 | —o069 | —1'50 | —1'44 +012 | —0'11 | —0'I6 | +@14 | — 157
Dera Ghazi Khan] —o'44 | +o034 | —062| —031 | +005 | —o3g | 4070 | =131 +332 | =005 | —a13 | —o3§ + oot

3'; Muzaffargharh .| —o0'29 | +1°01 —038| —=033 | —037| —038| +0y9| —¥4s +054 | —0'08 | —o009 | —Q372| — 130
E Mooltsn (Qbsy.)| —026 | +ogi} —0'46 | —0'27 | —0%42 | —0'36 | —y26 | —1'54) —030| —008 | —007 | —037 | — 428
Jhang . .| —o's4| +o73| —077| —039 | —035 | —oqy| —126 | —308 4003 | =015 | —0'06 | =02z | — 542
Montgomery .« - —0'37 | +024 | —047 | —0'23 | —0'4l | —0'57 | —1'50 | —243 +039 | —0'14; —006 | 4028 | — 516
Shahpur . 4 —o19| +114| —ro1| —063| +158| +086| +2:19| —304 l —027 | —016 | —o0'25 | —036 | — o021
Rawalpindi . | —123 | +086 [ —1'20 | —2'07 | —032 | —ry4| +224 | —375 ‘tz'83 —0'54 | —0'71 | —0'230| — 0'52

) Thelum . —o038 | +250| —139) —097| +029| —189| 4182 | +001 +167 | —049 | —0'27 | —9¢'58 | 4 122
Gujarat . d =170 | w344} —189 | —104| +060} —242 | 4065 —286| 4060 | —047| —o024 | —011 | — 544

Siatkot (Obsy). | —1'58 | +306 | —1'68 | —1:3¢ | —003 | —3'51 | +199 | —574 4273 | —0's3| —o29| =038 | — 523
Gujranwala . | —r's3 | +2'57| —125| —0'75| +083| —ogo| 4205 | —386 +07§ | —046| —o23 | —0'12 | — 288
Gurdaspur o —200| +466]| —1'52| —054| +093| +036| +o092| —255 +444 | —0'54| —015 | +035] + 436

Lahore . .| —084| +212| —096| —0'55| +023| 4040 | +374 | —467 —14§ | —046 | =033 | —009 [ — 266
Anmritsar . of =115 | +335 ] —087 | —o'57} +006| +oed| +463 | —4'73 —~223 | —045 | =020 | 4002 | == 1'90

S

——————
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TABLE XVII.—Comparison of the monthly and toial rasnfall n.1898 with the averages of past years—contd.

Paovinca. Station. Javnary, | Febroary.| March, | April. May, June, | July. | August. | Scptember. | October. |November.[December,| Torat.
Inches. | Inches. | Inches. | Inches, | Inches. | lnches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. Inchas.
Ferozepore .. l —079:| +400| =071 | —0'S0| 4048 =067 | +0'71 | —500 —0'g8{ —055 | —0%06 | ~014 | — 451
jnllundnu-. .| =104 4241 | ~115| —055 | —072 | +0§7 | 4003 | =413 —~1'16{ —o'qt | —o'10 | +081 | — 544
Hoshiarpur .| —I'88{ 392 . —136 | —058 | w088 | =138 | +533 | —104 +180] =036 —015 | +350| + 731
. Ludhiana. | =108 +292| —1g0 [ 077 | w095 | w062 | 4303 | —F'99 ~1064 —0'96 | —0'09 | 4111 | — 585
N§ Umballa . J —1856' 4972 | =090 | =042 | w0352 ~—0'58 | 63 | ~p'16 =089 { —048 | =026 | +074) — 94
1 Sirsa o o] —074.| 4088 | —045 | ~0'84 | +112| ~129 | 4048 | —350 —~0'96 | =025 | —003 | —00B | — 526
E; Hissagy . .} =068 106 | =054 | 023 +136 +0'34 | =074 | —3'95 —123 | =028 | —008 | +058 | — 438
Rohtak. . of =—000] +08a| —os9 | ~o24 | +188| 444 [ 4415 | =548 =140 | =037 | =004 | +0'32 | — 141
Delhi (Obsy) .| —109'| 4331 | =070 | =032 | =013 | w278 | 267 187 —323] - —04a [ +031 | +046 | 1023
Gurgaon . v —0'94| 3171 | —0'53| —0'14 | +0730 —0'22 82 | ~a'88 378 { . ==0'37 | —0'04 | +0'22 | —11'49
Karnal . Jd-=137: +484| —080 | 00 | —o€2 028 | =w295 | ~=490 ~216{ ~038| +082| 1076 | — 764
Kurraches - =073] +our | —016 | —014 | =004 | —051 | ~e105 |- =163 =008 | 00§ | =018 | —019 | — 465
Sehwan & | =044 +087 | ~019 | —016 | +023 | ~0'32 | w013 =259 0194 =003 | —0'13 | ~0'13 | — 2'9§
Tatta . ] =0 | —o1q4 | =er1 | =31 | 0002 | ~rvr | +680 | w170 =068 : o —023 | =002 | + 238

g- H(yggxs-;gad .—029 | +013( —012| =016 | —002 —048 | 4047 | =314 -0'87 ] —0'12 | =004 | = 434 .
73 Umarkot » .| —o21{ +o004| ~012| ~~009| 4031 | —0'70 | 4103 | ~343 +018 | ~=0'16 | ~006 | —002 | — 333

Shikarpar .| —031] 023 | —0037 | =019 | +924| ~0O°I1 | +0°37 164 -~0'19 . ] —0'14 | —0'15 | — 2272 5
Rohri . o| —035 | =033 | ~038| =037 | 017 | —024 | =117 | =13} 026 | =001 | —012 | =018 | — 481
Jacobabad: | =025 —026| —oa7| =018 | +o12 | =011 | +167 | =123 -0'19:| =00t | 013 | —006 | — 0'¢0
‘ Bhuj . W) =00 o =008 | =010 | =015} —~158 | +359 | =312 4097 | =070 | —~009 | +016 | — 117
CytcH 1 Rhahpur. . o| —003 | =004 | =006 | 006 ]| =007 | ~e95 | +0O01 | ~333 4+271/{ =054 | ~0'80| +0'55] — gz01
é Nagar, . o|.—015| 4014 | =005 | —003 | =026 | 906 | =035 | 523 «-0'88 | =027 | —o005| #0235 — 894
Jeysulmere .|.-034.| +089| ~013! =006 |i+015} +077 | ~190 | =230 ~-01§. o —0'03 | =011 | = 3'50
“1i Phalodi . of. =028 | +173] =013| ~008 |t =033 | ~004 [ 4032 |i =255 |6 *1'13: 0. ] -0'03 | - 1°03
‘Bickaneer o|. =039 | +129| =021 | =016 |: +070 | =pr12{ ~2'13 | ~253 *#0's51 | =009 —o?oq +026 | - 293
Nagar . .| =040.| 4095| =019 | =003 {r<010{ =238 +331{ —411 +0'10'|- =006 | ~0'09| =007 | = 309
Didwana - o] —0'53) 4056 |- =033 | ~e007| ~e€02 | ~rs8) =114 =515 ~0'39 | =015 | =017 | 4068 | - 819
Jhunjhno o], =094] 4050 |- =028 (: —€11 |: +1'34 {* =163 |+ ~O51 | =553 =226/ w017 | —0068| 4021 | — 943
Kbetri o —r08{: =003 | weq8| «e014 |- +#23 (s «181] ~e57 | «y62 -2'13 | =030 | =012 | 4029 | ~11'70
- | Sikar . .] =068 ] 4026 | =027 =¢08 |: +0'57 | ~+'99|: 207 | ~518 -1'J0 |. ~02¢4 { =014 |++053 | —11'33
E‘ Sri Madhopur .|, =069 | 4093 |- =028 | ~0'09 | 4409 | ' —924 |+ =304 | -4'80 ~0'18.|: =006 -0323| #0223 | ~ 9’31
a Ulwar Jdo—o6gl +199 . w030 | +e14 i w02 | ~4823{: 356 | >4905 -453{ =08 | =020| =010 ~1289
Bhurtpoce. o) w047 +1'93] =027 =—o11| +063| +237{ —s05] +006 -231'| =039 | =006 | =024 | + 009
Bandikni o —051] +088{ ~04o ;-9'06 C$909| =079 +1'33 -f20 -23y.| =012| =032] 4002 | « 32§
Jeypore . =040l +036| =os3| =017 40761 =045 +a41{ ~y09 —039 | =034 | —018| +013| -~ 561
Sambhar | =033 4035 | =~025| =013 =020 | —005| +0'34 | =540 ~-398| =033 =025| +0°07 | ~10'15
Kerowlee | =038] 4158 | =019 | —o005( +230| +165| —=aI§| —4'53 -400| =015 | =011 ] 4031 | = 582

K 2
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TaBLE XVII.—Comparison of the monthly and total rainfall in 1898 with the averages of past years—cdntd.

Provixce. SraTiON, January. | February.| Marche | [April. May. June. July. |lAugust. | September, | October. |November.[December.) ‘Torar.
- Inches. | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches. | inches. | Inches. | inches, [nches.
Lalsot . —0'41 | +048 | —o17s] —002 | +099 | —3o05| —067{ ~788 =018 | —0'19 | =01 3| =010 | =11°33
Tonk . -022| +209 (4] —006 | —oo01 | —232( —128 | —738 ~188 ] ~052| —0c08| + o1 4| =11 52.
Siwai Madhopur| —~040| +166| —025| —003 | —028| =291 | +0'35 [ —10'70 +0'57 | =014 | —014| +028| —1199
Deoli . o =027]| 4159 | —016| —013| +003| ~192| —516| —9'16 +014 | ~042 | —o14| +064| —1406
Kotah . .| —028% 4043 | —o'10| ~005| +001 | ~087 | —389}) ~223 =066 | =037 | —016| +057] - 760
Jhalrapatan o| =023 | 4022 =015} ~—004 7 —0'29 | =220 | =649 | +§'11 +232 | —097 | —026| +102{ — 1’96
Ajmere —035| =009 | —0'35| —o009| —023| ~187 | —o013| -589 ~025| =024 | —021,| + .08] — 962
Nusseerabad .| —0'19| +020| =0'12{ =003 | 4016 | —161 | —174 | —4'7! +282 | 024 | -0 19] 4063 | = 502
Malpura . o| —043| +028) =031 | —001| +008 | ~086} #1'10| =813 +230 | —002| —003! 4023} - 580
. Beawar . ] =024 | +029| —0'17| =012 | 4010 | =122 | ~262| —527 4176 | —018| —o019| +046 | =~ 740
:é Jodbpore | =028 1042 | —=003| =~005| +017 | =1r52| +243 | =315 +035 | —o013| =o012| +029]| — 362
i Pachpadra .| =039 | +019| ~013| —004| —070| =V75| +653| —3'97 —183| —006| —ow0g| +033] — 1'go
E Jasol . .| —o023| +035]| —010} —002 ] ~1'74 | +477 1 =378 ~078 | —oo01 | —oar| +035| = 140
E. Barmer . .| =020 | +057| —009 | ~001| —051| +033| +516| —282 —117 | =004 | —0'14| +006| + 114
& Pali . .| =015 —003| =~012 [ +035| =145 | =164 | —460 +266 | —o 1| —029| +032| — 506
' Shahpoora o =014 | 4013| —017 | ~007| =039 | +235]| —073| —7'54 +024 | —045| —012| +075| — 614
1 Erinpura . o —ot9| +013| =011 | ~003 | —031 | —135| +060 | ~=4'14 4027 | =037 | —020| +047| = 51t
Sirohee . .| —0'19 | 4030 | —0'1¥| =002 | =053 | =137 | —241 | —-637 +E11 | w004 | ~o025| 4087 | - got
Mount Abu .| —0'15] +015| =009 | -003 ° —1'49 | —184 | ~10'51 158 | ~098 1 —016| +162) —-1486
Kotra ] =013 | +03t | —~004| —003| =034 | —268| =237 | ~844 +133| —0'58 | —o020] 4060 —~12'57
Oodeypore .| =010 | +o25( —008| —012| =016| ~226| ~225| —506 +429 | —044 | —021| +051 | = 563
Partabgarh o] =023 | +066| —003 o —0'50 | =305 | +546| ~333 226 | ~o74 | —o3r | +o59 | — 374
Kherwara | =010 | +027| —006| —=002| ~0g40| ~257| ~102| =504 +1'49 | ~054| =016 | +034| — 961
Banswara o] O30} +133| =001 | —00I| w028| =123| 4141 | =272 =397 | —078| =026 | 414384 —~ /5‘54
Neemu:h(Obsy.) =022 | +039]| —010| «013]| =046| =166 | ~160 | =702 +719 | =063 | —018 | +063| =~ 379
Sirdarpore of =018} 4068 —o003| =qo02| =o027| ~172| +363| +606 =442 | ~y11| —023 | ~016| + 223
Agar . o] =037 +040 | —004| —006| =047 | —086| +37t | +oz29 +1'56 | ~070| —020| —o041| + 205
Rutlam . .| =019 | +080( =003 | —002| —041| ~2'19| +552| ~o26| ~160| —0g8| ~028| 4022 | + o058
Indore . . =028 | +o20| t+oort | ~017| =039 | ~102]| +679| +3527 =345 | =103 | =028 | ~001 | + .5'73
g: Bhopal (Sehore) | —0'48 | 4010 ~016 | —006| =035 ~320| +o012| +571 =267 | —1'31| —043 | —0'84 | — 357
’E Goona | =045 ] +028 | —o21| —o11 —043 | —293 | +324 —~6'18 =175| =050 | =039 | +027] — 9’16
E Morar . o =045 | +304| ~017| ~010]| +0'54 | =236 —413 | +137 ~293 | =050 —004 | +054 ) -~ 517
5 Nowgong o =—obo| +18 | -024] —009 =025 | +344 | + 812 | +703 =0%I | —071 | 4023 | —040| +1829
Sutna . | —o8 | +132]| —0uz| —ot0| wo25| +oo7 | +263 | +1407 ~106| =218 | —030| —022] +1319
Nagode . .| —084| +190| w~032| —o15| ~0'39 | +236 | +235 [ +894 -076 | =215 | =019 | —0'34 | +1041
Maihar . | —068| +264| ~033| —009| —0'39| ~z01| +253| +2'56 ~1'50 | =225 | =053 | =032 | — 037
Rewah . | =079 +179| =022 | —022| —oy2| +v51| +168 | +1014 +101 | =242 | =033 | =026 +11'77




ANNUAL SUMMARY, 1808. 745
TABLE XVIL—Comparison of the monthly and total rainfall in 1898 with the averages of past years—contd.
Paovince, Station. Javuary. | February.| March. | Apri. May. | Jume. | Tfuly. | August. | September. | October. [November.December,| Toras.
[nches. | Inches. | Inches, | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches. Inches. Inf:hes.
. Chandia . —0'88 | 42747 | ~o0'38 | =012 | ~0'35 | + 510 | + 827 | = 00X - 148 | —238 | —o0'31 { —036 | + 957
53’ Ramnagar -o82 +='::9 ~032 | —006| =039 |= 885 |+ 557 |+ 567 = 026 =243 =037 | —O52 |+ 461
Eg Sihawal (Bardi) | =09t | +212| =069 | —007 [ —0'32 | = 188 | + 050 | + 242 + 104 | ~148| —060| =038 |~ 025
g ! Tyonthar .| =087} +078| =001 | —006 | —027 |~ o‘.6: + 242 [+ 347 + 1'73 | —2'58] ~o022| =033 |+ 351
© Sohagpur .| =126 | +rsg| —os57| —0d0| —034 | = 516 [+ 166 | - 265 + 257 | =220 | —o097| —054 |~ 833 .
Chakrata ) ~185| 4+495| =259 | =133 =076 |+ 450 |+ 235 | + 2'35 - 237 | =076 | —0'14 | +321 [+ 746
Mussooree —225| +§g0| —2:§8 | =142 | —0go | +1076 |+ 885 | = 411 + 074 | —1o4| +200| +263 | +1858
Srinagar . o =223 +119) —1'77 | —083| —034 |+ 304 |+ V44 |- 317 + 073 | =056 | +o035| +137 |~ 088
Pauri . o =231 ] 4291 | —196| —0'851 +137 |+ 306 |+ 165 | — 854 + 014 | =083 +033| +320 ]+ 319
Ranikhet . | =238 | +403| =191 | —068 | —074 |~ 070 [+ 406 |+ 208 | ~— 276 | =146 +062 | +1'66 | + 182
Almora . o] =188 | +372| —061 | —044 '-—r4s + 117 |— 231 |+ 475| -— 056 | =79 | +v07 +162 | + 4326
Pithoragarh .| —192| 4317 =188 | —030 | +123 |+ 674 |+ 1'S6 [+ 614 = 236 | =149 | 4130 +104 | +1314
Naiai Tal .| =318 +7-z.x —238 ] =131 | ~204| = Go7|= 454 | +3113 - 181 =183 | +126| +184 |+ 828
DehraDun o —199 | +216| —1'24 | 4004 | —084.| = 087 |+ 416 | +2216 +14'40 | =089 | +081| +269 | +11°49
Saharanpur +| ~I'52| +410 -rooA ~0'11 | =065 |~ 051 |— 1’35 | + 181 + 137 | =045 | +037 ) +036 |+ 53
Roorkee. | 189 +377| =090 | —o01 | —c'g0|—190|—039 |+ g13| = 185} —06o | +oar| +317 |+ 183
Muzaffarnagar .y =—1'30 42'61' -084 | =017 | =085 |— 286 |— 173 | + 542 + 038 | =036 | —c03| +08 |+ 138
g Bijnor . of =132 +338| —088| —019 | —028 |— 279 |+ 034 | = 454 | = 203 ~048 | ~o005| +078|=— 806
;' Meerut . ol =118 | +487| =067 | =024 | —0'40 [— 1'52 | = 544 | = 371 + 492 | ~046| =o005| +013 | = I71
nif Moradabad ol =123 +297| w076 | +071 | =062 |— 368 | —10'25 | = 1°44 =397 | =074 | 4068} =01 -1844
.;"E! Rudarpur . o] =109 +287| —087| =003 | +01 §|+ 261 |~ 307+ g2g} = 091| —109| 4032| —oo01 |+ 917
]
5 Pilibhit . o —1'14| +455]| =080 | —0'16 | +0'56|— 198 |+ 070 |+ 629 | = 413| —var| +o04] 033 |+ 30§
E Bulandshaht .| =085 +604 | =044 | =027 | 4017\ — 274 |— 310 | 3+ 1'74 + 304 | —0'45| ~008| +o13 |+ I9
2 Bareilly o| =102 #336| ~069| 4033 | —032 |+ 055 |— 544 | + 321 - 209 | =126 | 4008 | +o04r |— 288
Budaun . o =001 | 4337 =047 | ~0'14 | —031 |+ 062 |— 461 |~ 082 + 413| =045 | —ouz | 4020t 050
Shahjahanpur ,| =090 | 4462 | —0'56| —005| —0g9 | = 290 | = 416 | + 280 - 1'82 | ~1'233 | —o0'14| 4024 | — 509
Aligarh ol =081 | 4+158| —039| =017 | ~—0'11 |— 207 |~ 338 | + 276 + 013 | —048 | =004 | +023|— 275
Muttra . .| =057| +372| —o25| =017 | —019 | = 161 |— 625 {4 077 | ~ 143 | =037 | —008| =015 |~ 656
Agna | =057| +240| ~024| ~0'15| =020 |= 253 |~ 223 |+ 302 | ~— 037 [ —041| —006| 4044 |~ 090
Etah . o| =057 | +352 —050 | =008 | —0'39 [= 070 | = 104 | = o17| = 267| =084 —c05] +013 [~ 336
Mainpari . ~071 | +303| —0'20 | =011 ! 4008 [= 1'65 '+ 030 +. 670 + 036] =084 w013 | 4037+ 703
Farrukhabad .| =066 | +347| =036 | =009 | —013 |~ 130 |~ V50| + 365 + 318 | +064 | =005 | +0713 |+ 697
Etawah . | =055] +2°53 ‘ -9'46 ~012 | +035 |+ 005+ 324 | +1265 - 090 | =097, =009 | +040 | —14'19
Cawnpore .| =073 | +098| =023 | =013 | =023 |+ 202 | = 197 | + 789 - 161 | =116| =014 | —006|+ 461
Fatehpur . | =0635{ +238| =028 | =013 ! ~034 |4 587 | = 216| +1795| - 001 | —1'5Q +028 | —o185| +21'17
Jalaun (Orai) .| —0'47 | +1'35| =022 | =00§| =005 |+ 330 |~ 133 | + 315 + 045 =057 ] 40’19 ~003 |+ 579
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TABLE XVIL,=Comparison of the monthly and total rasnfall in 1898 with the aveyages of past years—contd.

ProviNes. STAT10N January. |February. | Magche | April. May, June, July. An.not. September. | October, |November,|December.| Toras.

Inches. | Inches. | inch. |Inches. [ Inches | Inches. | Inches. | Inches. | Inches, Inche'g. Inch. | Inch, | Inches.

Hamirpur of =053 | #100| —023| =009 | ~0323 |+ 1’57 |— 437 | +13°09 R 773 | =044 | +o001 | ~006 | +17°45

Banda . | =070 +055] —029| —01r | —037 | + 524 | + 0006 | +14'43 = 306 | ~149| 4003 | —022|+1407

. Allahabad | =076 | +193] ~041| =012 | =022 |~ 020 | 4+ 248 | 41709 - 167 ~249| =003 | —012| +2548

'§ Basti . | —073 | 4158 | —031 | —023| +0'52 [+ 453 |+ 445 | + 2796 + 609| «216| ~006| ~004 | +1660

? Gorakhpur ol =073} #1117 | ~036| +043 +.o:69 - 235 |~ 967 | +130°32 41030 | =335 | ~018 | ~0'10 | +1317

é‘ Azamgarh —0'57| +115] —036 | =014 | =010+ 203 |+ 336 |+ 726 +18°30 | —2'50 | —0°07:| —O'I1 | +22'I4

§ Jaunper . .} —068| +115| —030| ~0'13 | =073 | =037 |+ 760 |+ 80| = 028| ~296| ~046] —008 | +11'G1

c: Benares . ol —075| +161] —031) —013| —045 |+ 305 |+ 586 |+ 056 + 075| —211| —-019| —o001 |+ 7'88

é Mirzapur . | =0'74] +222| —038| —013 | —054 |~ 152 | + 227 - 094 + 385 | ~221| ~029| ~015 |+ 1'44

s Ballia . v, =057 +103| —023| —024| =013 |+ 261 [+ 1’53 | + 559 4+ 604 | =351 | ~020| =012 | +11'80

E "} Dudbi . | 063 +114| =040 | ~020| 4008 | = 3'68. +.0'12 { + 1'00 + 197 ) ~—208| —031 ) - 1'99

2 Robertganj o] =072 4122 | —0'45| =019 | ~064 [ — 080 [+ 089 | + 128 - 012 | =—-2§2 | ~042| ~023|— 270

Jhansi . o] =0s9| +164| —037| —=005| +008 |~ 1go |+ 460 |~ 083 - 220 | ~o72 | +016 | +0'51 | + 033

Lalitpur « .| —0'52| +098| —034 | ~013| —050 |~ w37 |+ 170 |+ 169 <« 082] —100| ~019| ~033 |- 083

Kheri o+ ¢} =103 42730 -o-sj —0'08 | =055 +1'16 | +664 | +943 - 382 | wra22| +024| +o013| #1273

Sitapur . o —085| +289| —050| +02a| —09g7| ~339| +138] +913 - 040 | =147 —017] 4020 | + 607

Bahraich . <] 4015| +171) —038| +007 | ~076| —223| =638 [ +375| = 34| ~184| +ou0| + 006 | = 8og

Gonda . o| —069| +328| —034| 4188 | —036| —496|+11°78 | +660| o 027 | «y67| +005| +001 | +1§30

Hardoi o <} —067| +217| —063 | 4026 | —028| —229 | =328 | +126| = 034 | =rn| «-o13| +007 | = 497

g Nawabganjl _o86 + 1'53| ~0'40 | —017 | 4100 | +120| +154 | #2g31 | + 067 | —y20| =008 | =013 | +17'41
2 (Bara Banki)

© Lucknow . —088 | +370| —033| ~007| 4069 | +234| ~243| +344| = V43| +233 | —008| ~024 |+ 6o4

Unao . +| —082| +133] —031 | ~0'11| —~0'g6| ~005| —111]| +779 = 008 | wy48 | —007 | —012 |+ 443

Fyzabad . —0'72 | 4079 | —046| —017 | —o14| +234| 4617 +773 + 201 | ~210 | =~0'04| =018 {+1523

Sultanpur’ | —060] +rof| ~020| ~020 | —gog | —530 | +427| 4215| = 374| =241 | —0lo| —023 |- 536

Rae Bareli o —06r| +137| —026| —008} —019| +750| +066 | +1899 - 1'05 | =147 | +013| —0'11 | +2488

Partabgarh o —073] +139)| —024| =004} —045| =179 ] +718| +440| = 516) —249| —o024| =028 |+ V55

Motihari . —or13| +112| —048 | 4031 | +122| —196| —422| —045 +3105 | =289 | —013} =011 | +1333

Darbhanga .| —o024| +010| —012| 4067| ¢105| =149 | —469 ) =306 +1280 | w110 | —008| «012 |+ 372

Siwan . —077| +1v04| —014 | +031| ~066| ~063| —226| —318 +1293 | =328 | =019 | ~01L |+ 30§

Buxar . o —o7t | 4142 =030 | ~0'15] ~028| =114 | —122| 4657 + 436 | =284 | =043] ~o14 |+ 514

g’ Chapra . . ao'7o' +029 | =038 | —031| =038 ~124| +599 | +534 + 001 | =214| =027 | =007 | +1514

:=: Arrah . o| ~078| +126| ~046| ~046| —109| —044| +603 | +331 4+ 505 | =162 =024 | ~007 | +1047

“ Patna(Bankipore)] —o68 | +0'79 | —0'28 | ~028 | ~o0'38 | ~369| +324 | +1r01 + ¢61 | =061 | =023 | =011 |+1846

Muzaffarpur .| =~o0'72| ~001 | ~041 | +009| #183| =249 | =067 | +335| +1470( =133 | =013 | =007 | +1415

Barh . —053| +045| =033 | ~015| =044 | —133| +148| +942| & 895| =196 | —0'28 | —009 | +1527

Sasaram .| —049| +¥57| =035} —015| =p01 | =221 |+1088 | 4662 * 472 =267 | =031 | =017 | +1643
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TABLE XVII —Comparison of the monthly and total rainfall in 1898 with the averages of past years—contd.
ProviNcE. StaTiON, Javaary, |Febroary, [ March. | Apri. | May. | June, | July. | August, | September. | October. [November. December.| Torar:
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches.| Inches. | Inghes. | Inches. | Inches. | Inches.
Gaya . . =066 +074| 4019 | —027 | =112 | —456| =301 | +637 + 624 | =022 | ~o29| ~009 |+ 332
Jamui . .| =067| +028| ~039| =~014| =063 | ~304 | 4042 | +580 +1050! =171 | ~o0'10 o |+ 1041
Monghyr . of =043 | +044 | +003 | +021 | +230| —438| =435 +527 +1316 | =171 | =021 | —008 |+ 102§
Bhagalpur .| —0'81| +032 | +027| —o0'223| +1'30| =348 | «339 |+1308 | +1583 | =296 | —o0u9 | —008 | +19'87
Godda . .| +009| +057| =051 +006 | ~208.| ~204 | ~§35| +193| + 786 ~1'34] —0'29 | =o0T0| ~120
Palamau . .| —068| +124| —065| —o025 | —108| —~152| #o'5a| =083 | + o4r| —r47| ~040| —003 | —474 '
Hazaribagh .| —052| +021 | —0'53| +017 | —166 | +455| =399 | —067 | + 771 | —r32| —034| —006 | +355
Ranchi . .| —067| =045 | ~142 o ~064 | +358 | +480 | —123 + 046 | —0§1 ] ~0'35 | —0'02 | +305
Lohardaga .| =069 | +059| =097 | =015 =164 - i ‘081 +a14| +274| -~ 068| =ri5| ~060| 4077 | =072
NsyaDumka .| —084 | —0s0 | —063 | +01s| =199 | +213] 4080 [ +380| + 715| 274 | =036 | =018 | 4718
Gobindpur .| —0§0| —065] ~0'56| =058 | ~069| +168| —~1o01| +268 + 624 164 | —0320 | ~016 | 4461
Purtlia . ., —0'82]| —073| =085| —037| +099 | +1523 | +701 | +537| + 088 ° —0'27 | =0't0 | 426174
Sirgeja . | =-087| +227 | 086! ~026| =008 | +644 | =181.] —p'48 - 172 | =136 | =065 | —-037 | ~865
Jushpore . | —o73| +o4r| - 165 | +005{ =117 | —785| + 1'54; —2'03% - 168 | —088| w052 +0'19 | =y &3t
Gangpur . .| —036| +175| =097 | —038| +0'92 | =655 | ~g27| =193 | = 85| —~108 | —084| —003 | ~y548
".g Chaibassa .| —086| +033 | =123]| ~033| —1'20| =063 | ~160| —I'49 + 278 ] +055 -0'43' +0'10 [ —g63
? Barreepudda .| =019 | -0’51 | ~1'40 | +1'08 | —225 | ~§582  —591 ! +067 - 1'10| 4009 | —0'99 | +067 " 1566
5 Keonjhar. .| =017 =057 | =055 | =00 | +I15| —143 | ~033| +328| + 091 | +341 | —097 | +097 | 4461
E Jellasore . .| —049| =010} —1'm1 o —-165 | =203 | ~g47| +803 - z‘ég +348 | —076 | +0974 | o 634
Balasore . .| =060 | —133 | —r72| —ogo| =297 | —386| =670 | +079 | = 214| +644 | —129| —003|_, 420
Bhadrak . o =085| =077 | =147 —0'34| —-008 T +ras| 4 0'61 | /+7°05 + 033| #3356 | 140 + 123 | 4939
Talcher =031 | =042 | —126| +¥63 | +382 | =333 | =376 | =246 | ~ 296 | +238| —129| —o'10| - 777
Narsinghpur, .| =023 | +02§ | =081 | +013 | —001 | +2'10| +445| +321 w238 | +005| ~152 =007 | 4429
Angul . -0’31 | —040 | —1'35( +033 | +240 | —356| ~365| ~3'57 - 070 | =025 | =151 | 4046 | 1201
Dhenkanal .| =030 | =053 | =130 +136| +239 | —266| 730 | =056| + 446 | +213| 134 | +047 -3'19
Bispara . .| =032 | +036| wo82]| +139| +319| =195 | ~-214 | +211 + 517 =211 | «136| =030 | 4 342
Kunjabangar | —0'23 | =009} =137 | —~1'30 | —293 | <270 | 4019 | =563 | w 213| =367 | —r37 | =013 | 508
Banki(Charchika)] —022 | =049 | —-139 | +144 | +047 | —263 | +057| —=r33| —426| +¥90| ~1r75| —032| ~gor
Cuttack . .| =036} —052| —127| +058 | —1'06 | —g70 | 649 | +270| ~423| +304| —144| ~038|rga
False Poiat —o55| —088 | —raa| +033| ~356| =741 | ~238 | +882| —527|+10% | —296| ~038 |~ 5o
Puri. e | =0z | -0'99 —o060| +o10| 4033 —525| =035 | —¥37 —430| ¥752| ~221 | <060 | _1299
Darjeeling .| +001 | +1°2| —=1'57| +I'l4| —1'52 | —1252 | +12'35 | =573 | +3086| —370| +0s2;| 4035 |4 o553
Pedong . =0'go | +2:37 | —217| #29t | —gor | —378| +1026 | +2'54 +687| +019 | 4078 | +017 | 41593
Buxa . o =019 | +0g0o| —281| +90t |=Xr'59 |—12'97 | =311 | =1468 —431 | ~639| +083| 4002 | 4461
Jalpaiguri. . —0'52 | 4121 | —145| —225| —294| +878 | +270 | ~1556 | #1439 | ~316| +008 | =008 | 4 140
Cooch Behar —025 | +056 | =150 #0'74 | =258 | +7'16 |=1312 | ~967 | +1692 | —343 | +01§5| —007 [~ 549
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TABLE XVIL—Comparison of the monthly and total rainfall in 1898 with the averages of past years—contd.

PROYINCE. StatioN. January, | February| March. | April, | May. June, | July. | Auogust. | September, | October. [November.|December | ToTat,
Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches. Inches. | Inches. | Inches. | Inches. | Inches.
Kishanganj .| =o13| +040| —0'57| +121 | —001 | —516 | [+1'73 | =970 +1796 | =111 | —005 | =o'1y | + 446
Parnea . .| =033| 4001 | -0t | —037| +062 | —-48 | —583 | —372 +2105 | ~1'95| —007 | —o0'10|+ 435
Rangpur . ,| =006 | 43126 | —1'10| ~1'50 | =303 | ~137| +1'33| +2'70 +602 | 4090 | —026 | —o09 | + 470
Dinajpur . o| +132| 4134} =073 | —109| —084| —118 | ~176| —0'35 +669 | —232 | —018| —008| + 082
Malda . .| +003| +183| —079| +007 ] ~048 | ~245 | =644 +4'51 +758 | =035 —on —o'23 | + 306
Bogra . .| +0's5| +005| —0'88| —181 | +058 | +014| —48 | 4097 +I'44 |+1079 | —C91 | +o12| + 624
Rampur Boalia. | +0'44 | —081| —r13| =039 | —o'12| +223 | —496| + 698 +397 | +417| —034 | —o07| + 907
Pabna . .| +007| —o97| —rs1| —172 -1y | —r2g3| —339'| —120|° +205 | —r61 066 | =006 | =137
Suri . o| =027 | —089| —078| =015 —0'93 | +540| +376( +838 +349 | +034 | —035| —o13| +1807
Bankura , .| —034| —093| —1r28| =122 | ~126 (41633 —705 | +2'74 +1'51 } =149 —035| —o'14| + 632
Burdwan . o| ¥033| =071 —1'32| ~047 | —487| +#go00| —gz95| +508 +511 | ~077 | —o71 | —013| + 659
Hoogly . .| —003| —075| —1'89 | ~192 | +6'91 | ~208| ~732 | +234 =134 | +259| —073 | —o20| = 412
Howrah . W =021 | ~122| —160| ~080| =~126| —236]| +013| +497 -319 | +237 | —0'56 —0‘26 - 393
Midnapore o =054 | =035 —~143| —006, ~334| +659| +162| +220 +210 | +1°01 | ~063 | —0'14| + 703
Tamluk . o] =023 —109 | 165 4028 | —1'57| —161 | +028 | —161 +329 | 4462 | —0'52 | —020| = 003
«; | | Berhampore .| +0%2 | —090 | —y08} #0336 | +213| +953 | —2'31 | +10°29 +212 | +448 | —0'44 | ~010| +24'10
-g Krishnagar o +166 | =067 | 36| =176 | +186 | 4551 | —146 | +505 +193| +123| —081{ —o01r | +1127
:':, Faridpur . o +287 | ~135| - 244 | —263 | +108 | +021 | =301 | +599 =185 | #1062 | =113 | —o0'0g | + 827
:z: Jessore . .| +o45| ~085| ~192| —329{ +697 | —483| +381| +886 4062 | +o19| ~128| +ouz| + 885
- Basirhat » o] 4020 =1°11 | —y72| —181| —222| —544) +042| +641 +031 | 193 | —058 | =016 | — 377
Khulna . .| 4013 | =079 | —1'g2| —220{ +229| +189 | +1028 | +1164 -296 | +209| —083 | —o23| *+1939
Barisal . . o —081| —222| +164| +102]| —608| —029| +990 —-2'37 | +248 | -r15| +o93| t 325
Alipore (Obsy.) [ +004 | —U't1 | =130 | —044{ =157 | —174| +080| +518 ~106 | +2'78 | ~074 | —o37| + 047
Saugor Island ,| —0'24 | —106 | —3:26| —0'35 ) =262 | —310 | 4014 | —2'00 -390 | +1r'57 | —1'48 | —o0'22 | = 453
Mymensingh .| +07T0 | —103| ~1%6s [ —263 | —1'10 | +346 | —424 | + 9-62 —0'49 ] +768 | —084| —006| + 877
Kishorganj of 4033 083} —yq2| =g11| —626| 4570 | —4'99| +589 -132 | +599 | =078 | —0u8| — 168
Atia (Tangail) .| +0'§1 | =061 | —rg4| 404t | —r3s| —o15| =361 | +815| +121| +387 | —o55 | —o08| + 636
Dacca of +008 | =108 | w254 | —413] —077 | —348| —085 | +1632 «184| +158} —092 | =01 | *+ 316
Comilla . o| +072 | -0’50 | —264| ~590| —051| ~139| =674 | +56¢ ~362| +439 | —131| =021 | —1210
Agartalla , of +028 | +327| —380| —469| ~174| +549| —570| +439 -237| =244 | —145| ~0'34| — 910
Noakhali. .} =034 | —095 | —286| —a222| +069| +413{ +764 | +20°50 —026 | +4'32 | —176 | —0g9 | 2850
Demagiri. .| +010| —130 | —389 | —479 | ~1r90 | #1966 | =616 | +023| —460| ~242 | =166 | —og4 | =1747
Rangamati Hills| ~0'40 | —I'20| =334 | ~370| —784 [ +1005 | =012 | +6'34 +274 | =257 1 —168 | —ggy | —1036"
Chittagong .| —01B | —110| +048 | —367 [ =461 | +831 | —o0'35 | 41364 | =567 +048 | —157 | —o062 | + 514
Cox's Bazar .| =037 | ~041| =161 | =224 | —729 | +315| —668 | +1206 -030 | +250| —213 | —og3| — 356
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TABLE XVIL —~Comparison of the monthly and total rainfall in 1898 with the averages of past years—contd.
e
t ROVINOE, StaTion, Janvary. | Bebruary,| March, | April. May. June. Juiy. | August. | September. October, [November.| December.| Toras.
Inches. | Inches. | Inches. | Inches.| Inches.| Inches. | Inches. | Inches. Inches. | Inches. | Inches. | Inches. | Inches.
Sylhet . .| =01 | —058 | ~§87 [ ~1038 ]| ~1638 ->13'68 —-14'16 | +640 +372| —106 | =123 | —024 | —3357
Silchar . .| =037 | —120| —696|—1204 | ~1024 | —308| ~885| +172 +048 | =299 | —132| =053 —4628
Cherra Poonjee | —0'09 | =161 | ~1008 | +6'54 | —693 | —17'56 | =4793 | +4063 +2671 | +29'38 | —1'69 | o010 | +17°27
Tura . —038 | +r40| —193| —09g7 | —838| +432| -636| +208 +236 | + §'7o —C'44 | —003 | + 137
Shillong . +033 | =061 | —182| —008 | —331| =247 | —959 | —113 —284| 4524 | —075| —~o0'04 | —1707
Dhubri . '. —030 | 4026 —173 | —o0'25| —222 | +255| —499! —113 +427| +021| +004| —008| ~ 337
Goalpara . =012 | 4089 | ~=110{ —062| +431| +075| —515| —470 ~032 | +126| +008 | —o01 | — 473
5’ Kulsi . of tO47 | —~004 | —204 | ~281| ~342| =077 +3o04| +273 +166 | +910 | +084| =037 | + 839
. 2’; Gauhati o ¥096 | +o57| —rgr| —144 | =248 |= 204 | +631 | +066 - 32| +785 ] =047 | =023 | + 459
Nowgong .| +030| +o05| —224| =312 | +139 |~ 153 | —434| ~625 - 293| +267 | +119| —ouy |- ‘ 1498
Tezpur .| +001| 4053 —r10| +182| —1gr |- 699 | +344| +694| =~ 348 | +398 | —066| —o002| + 2'56
Charduar o} ¥V57 | 036 | =ri1 | +476| —08g |=~ 164 | +348 | ~340 - 017 | 4066 | —034 | +037| + 313
Sibéagar .| o8| +o1s -434| +042 | —o31|— 219} +151 | +086 - 047| 4030 | —082| 4064 | ~ 503
Dibrugath .| =V24 | 42:30| ~370 | +533 | —167 |+ 084 | +075| 423161 + 787 | =183 | —1v1t| 4172 +3242
Kohima o =933 | 4087 —168| —331 | =304 |~ 531 | +550| +662]| ~ 373| +286 | ~1'16| ~020| ~ 286
Saugot . T8 4087 | —020| ~012 -0's6 |+ 510 ] +892| +516 - 251 | —127 | —036| ~0320]| 41415
Damoh o| TO87 | +2:53| ~007| =021 | =03z |+ 256 | —152| +874 - o077 | =163 | —034 | - 0'45 + 797
jubbulpore o =068 | 4286 | —o 52| =011 | wggo|= 401 | +839 | +639 + 418 =148 | =040 | —0'26 | +14'06
Narsinghpur ,| <042 | 4083 | =~029| =025| —040|— 082 | +652| =F15| — 373! —rs57|.-027 | —~038) = 393
Hoshangabad —033| +029| —023| ~004| —0'56 |— 224 | +1164 | +789 — 365 | =144 | =043 | —o047 | +1043
Khandwa —032| —013| —0'10| ~013| —031 |- 268 ‘ —106 | +212 - 192 | ~1'18 | —0'17 | —0'42 | = 630
Badnur (Betul) —¢*46| +089| —061 | —020 | —050 | + 295 | +082 | +372 - 374 | =173 | —~042 ) ~0352| + 020
Pachmarhi | =87 +097 | =037 | +067 | —043 |- 326| —o71| +652 - 748 ] =189 | =047 ] —058 | — 780
8 Chhiodwara .| =07!' | +089 | <049 | +037 | —o055 |+ 027 | +068| —~143 — 537 | =196 | —~046] =036 | — 912
z Seoni . .| =067 | 4362| —o50 | =OI4| =036 |~ 093 | +44t | ~298| + 544 —118| —o04| ~o57| + 567
g Balaghat | o83 o« 209 | =041 | =036 —070 |~ 054 +082| +430| — 207 | —184| —055| —025| =~ 004
5 Mandla ~056| 4253 | ~o8 | =048 | ~039|— v65| +135| +180 + 059 | =120 | =~=031| —o19 | + 069
E Bilaspur ] —0St| +088| —076| =065| —0'10| ~ 2g0| +184| ~192| = 292| ~160| ~064| —029| ~ 957
© Sarangarh o =019| 4145 =072 =017 | +4003| - 069 | +325| ~387 - 234 +151 | ~079 | =016 | =~ 269
Raiga;-h o| =020 | 4039} —056| =01l | =044 |— 48 | =767 |-1361 - 341 | +vo8 —;%8 —023 | =—30'30
Sambalpur .| =056 1 +033| =091 | =025 | ~115 | = 762 | +337| +142 - 237| -1'33 ) ~047| =021 -~ 965
Raipur —~0'30 | +147| =064 ~0'56 | —074 |~ 384 +284 ~-319| = 190| —085| —069| —022| ~ 862
Dhamtari .| =021 | +110| =049 | =011 | ~084|— 293 | +119| +008 - 133 | 4253 =041 | —013| ~ 15§
Bhandara ~086 | +2:97 | —063| —028 ‘ —046 [+ 559 | =004 [ ~1'27 + 0s5| =173 [ —o77| +084| + 3ot
Nagpur 061 | +z2s | —o61| +00r | —036 | = 237 | +636 | +ya4| + 143| 214 | —oss| —038 | + 720
Arvi . of =055 | —006| —051| =004 ~061 |~ 279 | —~801 | =654 | =~ 522| —251 -0 40| —042| —-3765
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TABLE XVIL.—Comparison of the monthly and tolal rainfall in 1898 with the avevages of past years—contd,

Provines. Station. Janoary. |February, | March. | April. May, June. | July. | August. | September., October.| November| December| T rar.
Inch. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches. | Inches. Inches. | Inches. | Inches.| Inch. Inches.

.. Wardha o] =037 | +214 | =038 (o} —~043 ||+ 168 | —082 | —~g556| = 366 —188| =063 | —038 | —1029
E lé Brahmapuri .| —043 | +563 | —095| +136 | —063 |~ 178 | =170 | —g79 | + 043 | ~220| —062| ~041 |~ 610
z I Chanda o =027 | +492| —134| —048 | —184 |+ 485 |+1422| 629 — 263 | —205| —082] ~033 | 704
§ § Sironcha .| =030| +204| —067| +081 | —005|= 094 | —049 | —-259 — 486 +296 | =005 | =026 |- 530
Baster (Jaga- =011 | 4092 | —09I | =070 | —020 |4+ 343 | =~Y¥51 | —479 - 333 —2‘92 ~096 | =023 [=1061
c%?xl‘l‘i&i’ o —o57| +o023 | —045| +021 | w026 | = 323 | =247 | +233| = 16| —264| —o074| ~087 | -1062
Ellichpur .] =043 | +014| —034| +031{ 4021 |+ I'lO| —009 | 4052 + 027 | =250 | —063 | ~0'56 |~ 199

. Amraoti o —047| 4037 | —033| —o020| ~0'56 |~ 1’13 | =168 =304 - 174} ~187 | —037 | =049 | ~12741
E Akola . ] =049 | —o004 | —046| +o001| =015 |~ 09§ | =019 | =253 - 314 | =211 | —032 | —065 | ~11°02
@ Buldana . =~057]| =021 | ~027| —026| —053 |~ 105 +021| =379 ~ 300 | =221 | ~0353| =050 |~116x
Basim | —033| +042) +042] +o015 | 4016~ §01 | ~-252| ~382 ~ 038 | =203 | =061 | =050 | =14'0§
Yeotmal . o| =027 +148| —054! 4034 | =067 |+ 061 | =356 =444 | = 845| =254 | —061 | =043 | =1408

Wun . . —033| +230| —095| —~016| 4010+ 417 | +88| ~723 + 131 | =170 | —066 -0'33 | + 532

Dhulia .| =030| +o019| ~004| —006{ ~031 [= 173 +0093} —046| + 232 ~178| —039| —035 |~ 198

Nasik . .| =008 +086| ~004| —009| —066{= 257( +202) —008| + 252| =369 | —o042| +018 [~ 205

Igatpuri of =016] +045| —003| —o007 A —0'41 |— 38| +506| + 6-:8 +1056 | —~282| +o0290| +009 |+ g'zé
Malegaon .| m022| =002 —004 | —020| —074|— 1'21| +022| ~067 - 318 | =230 | —0031 —025 |~ 864
Ahmednagar =030 | =013 | =014 | —n27 | —099 |— 14| —045| —329| + 127 | —3o4 | =095| ~034 | —1077

Poona | =020]| +002| —-014| +070| —148|— 060 | +103 | =147 4+ 38| =330 | —045]| ~005 |= 209

Lonavla , ~007 | =005 | —007| =007 | —076 | +10°92 | +1667 | ~5'05 + 497| =375| =~o085| =018 | +2081

Satara .| =030 | 4020| +015| 4200 | ~066 |+ 025 —276 ' ~3'82 + 1'13 | —040| ~138| =030 |- 500
Mahabaleshvar —034| +051 | —029 | +013 | +045 |42126| ~211 | +36§ + 923 | ~370 —089 | —o009 | +2781

Sholapur . .| —007 | +024 | —030| ~048 | —076 | + 205 | +216 | —273 | + 716 | —097 | ~0'55| —030 [+ 545

. Kolhapur of —007} 4070 +083 ) +204 | +138| +031| +473| —2To + 024 | 4038 | —029) =016 ! +819
E Belgaum o| —007 | 4002 | +12€| +153| +159] +092| +1'75 | =592 + 5§51 | =079 | —022 | +003 | +561
E Gokak . .| =008 | +007| —o020| +185!| + 0-91. ~-0'15] +087 | =172 + 0'93. +0'50 | +0'93| =~a6o | +330
Dhar war o] =013 | 4041 +120 +0'84 | +038 | +169| +198| —338| + §66 +o027| +016| —028| +88o

Hubli . «| =010 —0'02 | +008 | +263 | +233| =013 | +114} —2'32 + 943 | +025| +060 | —o008 | +1381
Nargund , —-0'19 | +021 | —026| +098 | —058| +045 | +126] =154 + 431 | +2312| +1r14| —-029| +761
Mundargi. .| =022 .0 —0'14 | 4050 | —o24 | +295] 4019 | =1'37 + 567 | —332;, +370 -1.-0-:5 +7'8;
Kalghatgi .} —009 | 4007 | +029| +472| +315| +o0go| +127 | =—I1'09 + 477 | +v2z | +209| =011 |[+16'19

Bijapur . o =006 | +030| —005| 4081 | =039 | —018] —075| —2'39 + 0097 +216] +160| ~063 | +139

Honavar . of =018 | +0'30| ~o0U11 | +094 | =262 | —~169| ~220| —58 +1374 | —v22 | +1'10| 4004 | +3'21

Karwar . o =013 | +040| —004 | 4002 | —268| +586 | +516 | —2'46 + 999 | +245 | +128 | +006 | +1991

Goa ) o] =018 | +00¢6| —002| +018( ~081 ] +136] +619| —4'43 + 721 | +v26| +168 | ~009 | +1241
Vengurla o] =021 | +074 | —006 | +133| —138{ +066| +9'73 —§'18 + 566 | +218 | 43921 —017 |+1322
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TABLE XVIL.—Comparison of the monthly and total vainfall in 1898 with the averages of past years—contd.
PRrovINGE. Sn'nﬁx. Janoary. February,| March. April. May. June, July. August, | September, | October. |November, December, | ToTat.
Inch. |Inches. | Inch. |Inches. | Inches. | Inches. | Inches. | Inches.| Inches. |Inches. |Inches. | Inch, | Inches.
Ratnagiri .| =069 | +044| —o0o01 | +029 | —098 |+138g | +11°53 | —895 + 224 | =185 | —0o'35 | —0'07 | +1559

Colaba (Obsy.) . { —0'13 | +015 | —0'01 ] —0'03 | —043 | +485 | —261 | ~9'79 +9'39 —-133 | =037 | =005 | =036
Byculla: ] ] —0'17 | +0'71 | —~0'01 [} ~043 | +870 | =317 | -978 | +11'76 =245 | +oO1 —-004 | +013
T[;:::m‘: .| =020 +0'35 | —0'06 (-] -0'38 | +0'75 }+11°08 | =801 +58 | =282} +165 | —00§ | +817
Matheran . =009 | +048 | =001 | =002 | —074 | +906 | +224 |~1937 +2°51 =501 | —o078 | —o0'0§ [ —1I'75
Surat . .| —004 | +166 ° —0o01 | =016 | +271 | —418 | =703 | -222 | ~V73 | ~004 o | —11'04
Broach . .| —005 | +1'16 | =002 | —001 | =013 | +4'56 | +g00 ! —567 -0'57 —-162 | —0'16 | +009 | +6'58
Kaira . .| —003 | +0'31 | =002 | —0'02 | =031 | +1'92 + 060 | —469 +2'71 -0’37 | —0'35 | +o0'10 ] =035

:zz: Bariya . —0'05 | +1°09 [ -] ~026 | =206 | +737 | +1'42 -3'13 —-0'99 | —0'19 | +027 | +347
'? Godhra .| =004 | +085 | =001 | —001 | =035 | =042 | +763 | —230 -3'56 —1'02 | -0'16 | +031 | +002
g Dohad .| =007 | 4145 | —001 | —003 | —0'50 | ~1'02 | +360 | +242 —o25 | =119 | —o'19 | +0712 [ +433
é Ahmedabad ,| —o003 | +068 | «001 { —002 | [~0'51 | +313 | +403 | —522 +4'53 —062 [ —o21 | +046 | +621
ldar . oj =003 | +039 | —003 | —002 | —0'45 | =324 | —=1'58| —g1I -339 | =029 | —o'25 | +o'31 |=1701
Deesa .| =016 | 4001 | _ 009 —0'04 | 4070 | =215 | +3'12 | =770 -122 -0'62 | —0'15 | +o'44 | —786

Wadhwan | —005 | +013 | _op | —o01 | 40710 | + 238 | =208 | ~213 +288 | =049 | —o0'53 | +037 | +0'53
Palanpur of =012 | =009 | _40q —oo1' | 4009 | —205 | =1I'17 | —10'10 —142 | —049 | ~ox11| +0'82 | —14'72
Rajkot . o =005 | 4020 | _ 6, | =001 | —0'15 [ —2'40 -6'55 | «4'75 +3'40 -070 | —027 | +013 | =12'16

\ Songad . o —oo4 | +017 | _oop | —004 | <016 | +438 ) —2'59 | —183 ¢310 | =175 | —025 | +003 | +0'g6

Jetalsar . o| =003 | +017 o o +222| =679 | =649 | —247 +064 | —107 | +024 | +o0I7: - 13'43

. Au?angabud .| —016 } —O°1t ~o'07 | =015 | =037 -321 | +030 | =373 +1'39 -221 p ~081 | 4020 | =803

H(iggg{;it ) . o| =039 | +038 -o29 | T 128 | 4059 | —499 | +413 | =412 -2'11 —2'57 | =098| —0'43 [ —9'50
Parbhani .| —oo7 | =006 | _ 6| —028 | —059 | =253 | +265 | —625 | = 238 | —271 | —06g | —037 [~1344
Nanded . of =013 | +059| _gga| +012| =074 ~321 | +398| ~772 | —5o09 -~182 | —0'38 | =063 | —1576
Bid . o) =013} =004 | g5, | —o23| +183| —I ‘06 | #2718 | ~ 486 + 171 —244 ) —070 | —065 | —462
Mominabad .| —o21 ! +0'16 —044 | —OB5 | —OII =080 | +741 | ~709 +593 ~-727 | —~0g8 | —o'97 | +038
Indur (Tndur) .| —006 | +1'29( _gyg | +044 [ —023 | —~2'01 | +1040 | 421 +1°49 ~203 | —o11 | —o'30 | +398
Karrimnagar .| =033 | +2'13 | _og6 | +005| —058| —270| +712 | —g562 | ~—407 ~08 | +147 | —033( —199

3 (Yelgandal).
3 Kandi (Medak.) | —006 | 4063 | .o 54 | +000 | =045 -223 | +514| =106 —-0'29 ~2'05 | +003| —020| —0G9
' é S:‘:l‘:i’r;h;l;:::.gb- =007\ +0093 | _.o58 | +1'75| —1'15| =094 +316 | =229 | 336 —288 | —ogo,| —o0'18 | —65t
T SanQanali (lb- | —003 | +169 -072 | +033 —084 | —105| +1'00 | —g25 -0'23 —-2'17 | —o093| ~008 | —730
rahimpatan).

Dharashev (Nale | —0'02 | +0'39 | —o30 | +088 | ~=113| —3381| +378 | ~6o1 +525 | —298 | =016 —041| ~403
B(iiél;rg)(Bidar) o| =002 | +140| —ggq | +046 ] +024 | —395| 542 | —-669 | =225 —265| —0'86 | —062|—1006
Gulbarga (Gul-| ~009 | +072| 4008 | =038 | =101 | +1'88 1 +240} —460 +3091 —09§ | —017 | —o0281 +1'51
Bgia::rg:r)x; . o] =012 | +1'54| =061 | =011} —041| +087 | +912]| ~302 —-1'28 —28 | —060| —035| +2120
Secunderabad .| =025 ! +06) | —g76 | +0'51 | ~ro1| + 087 | +668] =248 —-0'gb -275 | —003 | —o23 +0'28

\ Hyderabad (Re-| =011 | +048 | —o060| +187 | —087| —069| +340| ~259 ~-372 ~-298 | $+185 ! —0'45 | —4'41
sidency). ) ) R b i

L2
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ProvINCE. STATION, January, |Febr aary,
Inch. | Inoches.
Janawada (Hy-| —o008 | +r141
derabad).
. Bongir  (Nal-| —016 | +o021
% gonda).
g Hanumkonda -028| +048
v S(i:)z:::;n'%‘:]r?.dur —0'04 | +307
£ (| (Sirpur Tandur). :
< Palmur (Mah- [ -0'16
E Rl;;l:hnuargm). —003 | +0%48
a .
= Raichur (Cantt). o + 104
Rambha . —020 | —056
Gopalpur .| =015 | —023
Aska . o| =023 | =012
Vizianagram —0'13 | +245
Bimlipatam —022 | +2'52
Rayaghadda .| —o'14 —028
Nourangapur .| —o014 | —035
Gunipur . | —008 | —063
Jeypore . | —007 | +0%45
Koraput . .| —o10 | 4066
Malkanagiri .| —o0'07 | —0'14
Narsapatnam .| —0'26 | +%'23
Vizagapatam .| =027 | +103
Cocanada .| —018 | +1°07
Rajahmundry .| —0'16 | +077
2 Ellore ’ . =017 | +r29
g Masulipatam .| —0'20 | + 1'62
Guntur -~026 | +145
Vinukonda o] —o21 +0'05
Ongole . .| —0o22 | +0'57
Nellore - . .| =042 | +012
Udayagiri .| —035 —O14
Tada . —057 | —048
Kurnool . —ocs5 -0
Nandyal . —o0o08 | +017
Bellary . .| —o11 |} —003
Gooty . —oo04 | +018
Adoni . .| —oo04 [}
Dharmavaram | =00t | —OII
Cuudapah —~Qq'16 (]

\

March.

Inches.
—0'86
—0'49
—0'95
—0'48
—047
-0'31
—0'45
-097
—0'74
—1'42
—0'91
—018
-112
-0'46
—1'25
+00§
—0'43
—~0'32
-098
—0'34
~0'26
-029
—038
—027
—049
—0'51
~024
—-0'20
—0'49
—021
+0'62
~0'17
~0'46
—0o08
—0'20
—018

-0'19

April.

Inches. 4
+1'29
+044
+1'89
—020
—002
—0'15
+0'39
-0'14

0'36

—0'09
—0'06
+0°23
—o'51
—1'04
—1'20
+1°05
—0'54
+4°52

~o021

+ 008

~0'38

—0'87

—0'52

—o0'20

-0'17

—0'30

-0'20
—0'I0
+331
—-0'14
+015
+035
+0'97
—0'28
+0'28

+0'53

with the averages of past years—cont

May.

b Inches.
—107
—o'56
—027
+0°30
+013
-038
—0'11
—1'34
-1'83
=134
+036

- +238

~0'42
+0'59
+0'75
—1'87
—045
+0'74
—1rg7
~108
—1'83
+2'40
—1'39
-~1'03
—1'33
+098
-0’02
—0'56
~0'33
—-086
- 1'29
—0'91
+012
—o0'22
—-038
—058

+4'27

—053

TaBLE XVIL.—Comparison of the monthly and total rainfall in 1898

June, July. | August.
Inches. | Inches. | Inches.
-043 | +744| —580
+2'19 | +864 | —213
-0'77 | +395 | —469
—1s0 | +719 | =661
+0'70 | +1°93 | —543
—oo1 | +248 | —460
+1°52 | +2'14 | —561
+569 | +527 | +0'42
—~08 | —216 | —4'77
+432 | +212 | =518
—1'50 | +223 | —1'87
-0'0z | +309 | —o041
—2'20 | +OTI1 | —4'45
—o27 | +592 | —225
—201 | —265| +0353
~1'03 | =626 |—1037
~028 | =676 | —4'33
+1093 | —494 | —7'79
+28 | —145 | ~483
+4'14 | +042 § —463
+0835 | +532 +188
+181 | +o'go | —0'60
—111 | +339 | —586
+236 | +1'84 | +365
—0'40 | +0'56 | —2'92 |
+003 | +1'73 | —1'53
+060 | —0'39 | —303
—06g | =106 | —1'4%
-1r'10| +046| —180
+087 | —o0g9 | —1'27
+113 | +226' =402
+546 | —1°10 | —4'60
—0'54 | —036 | —1'41
—08g | —181 | —316
—167 | +049 | —328
—~167 | —v70 | —2§1
—182 | —262| =354

Inches.
—1'25
—039
-115

~1'00
+2'08
+6°69
+325
+0'15
—393
-3'36
—1°47
—003
—~2'96
—546
—4'43
—335
+ 269

—10'09
—2'50
+342
—0'74
+0°'58
—551
— 150
-1’02
+1'88

-1'71
+4'60
+263
+558
+803
+793
+169
—-018
+1'1§
+364
+ 1°g8

September,

—

d.
October. Novembcr.. December.| ToTaL.
Inches. | Inches. | Inches. | Inches.
—268 | 4118 | —o01| —086
—169 | —0'48 | —o013 | +545
+1°03 | +2'47 o +2'61
—237 | —095 | =076 | —335
=350 | +034 o —4'40
-394 | =082 | —012 | =098
-268 | =102 | =017 | —I'70
+15'86 | —2:23 | —0°25 | +21'40
+468 | —308 —0'86 —1432
-066 | —225 | —0'52 | —883
-226! 4218 | —1'03 [ —2'01
+024 | +692 | —100 | +13'52
-007 |—161 ~0'38 | —1403
~190 | —085 | —o08| —62y
=059 | —1'76 | —0'33 | —136§
—1'55 | —1'39 | —005 | —=24'38
~288 | —121 | —0'19 | —13'52
4026 | —003 | —005 ] —608
~-312 | +144 | —082 -961
—1'46 | +779 | —1'88 | +842
—1'83 |+1005 | —0'79 | +1346
~224 | +285 | =017 +498
—362 | +0'86 | ~032 | —1334
—482 | +785 | —o'59 | +871
+1'85 | +o33 | —041 w281
—28g | —028 | —0'59 | —164
+168 | »469 | —1'01 +063
+113| +26g| —318| +0'88
—120| +158| —209 | +048
+262 | +827 | +611 | +1893
—a3'50 | —0'53 | —016| +264
—347 | +045 | —o20| -017
—0'43 +0'54 | —o022 —0'44
—335| —o'10 | —0'12 | —~10°25
—338 | +037 | —o17| —683
—360 | +041| +045| —533
—-274 | +1'79 | +1I71 -1'85
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TABLE XVIL.—Comparison of the monthly and total rainfall in 1898 with the averages of past years.—contd.

ProvineR, STATION. January, |February,
Inches. | Inches.
Madanapalle . -—-0';3 —0'14
Chittoor . o | —020 | +o023
Vellore . ~0o5I, —033
Chandragiri ..| —o20 | —o'or
Arcot —037 | —045
Madras . —086 | +o21
Palmaner —-016 | —015
Saidapet . o] =035 =019
Chingleput .| —044 | ~031
Conjeeveram .| —044 | =030
Tindivanam .| ~o43 | +0'39
Cuddalore —083 | ~005
Vriddhachalam —0'31 o
Udayarpalaiyam | —o25 | ~0'32
Salem . o —026} 40710
Atur . «| =o0'29 | +0'19
::; Shevaroy Hills | —o1g9 | +082
' i Kumbakonam .} +o0'04 | ~0'47
é Tirupatur . o] =015 | ~033
= Hosur —020 | +1'34
Tranquebar +016 | =043
Negapatam o| +0'§3 | —o036
Tanjore . .| —o014 | —033
Pattukkottai .| —o0'38 | +1'58
Trichinopoly —0'14 | =057
Karur. o =017 | +075
Coimbatore .| =018 )| +0°37
Kollegal . .| —0'14| —0C02
Dindigul . .| =010| =033
Madura (Obsy.) | ~o045 | +124
Vattanum +1'39  —075
Periyakulam .| ~o023| +287
Tinnevelly +134 | +163
Tuticorin +ofr | —o0'55
Satur +028 | —~o0'10
Cochin . ~078 | +063
Palghat . —006 | +020

March,

Inches.
=-~0'35
~034
-018
~0'24
=033
=039
—~030
—0'32
—0'13
—0'12
—0'27
-~0'38
—0°30
—0'34
—0'87
-077
-0'84
—0'52
—0'50
—0'49
-013
-035
-0'46
-0°'58
-0'62
—0'33
—0'43
—0'93
—0'57
—0'68
-~0'85
=-1'85
~1'57
~0'50
~1'10
~2'10

-0'84

April.

Inches.
+0°33
~0'36
+0'99
+1°16
-0'31
-0'61

o
—023
—0°20
-0'56
—0'53
"'0'7!
-—0'40
~0'53
+311
+0°'54
+1715
+082
~0'25
+4730
~0'93
~085
+205
-0'92
+1'61
-140
094
+1°50
+0°93
+ 002
-187
—1'65
+0'75
+0°59
~—028
—0'79
+2°44

May., i June, July. | August, | September. | October. |November, December,| Yxar,
Inches. | Inches. | Inches. | Inches. | Inches, | Inches, | Inches. | Inches. “Inches.
—048 | ~ i'54 +0'93 [ +090 | +432 | —~§68| +334 | —o25| 4135
~192 [ =137 | ~183| —0'88 + 287 —247 | +1252 | =019 | +§517
+138 | —247| ~065| +174 +4'13 —229 | +1096 | +160 | +1439
+100| ~083| —176 | +266 +337 —245 | +375| +028| +673
+119| —0o55| =116 +o023 +418 —092 | #1096 | +1'91 | +1438
~138 | 4002| ~046 | +2'50 +3'50 +547 1 +624 | +4'74 | +18¢8
+182| —175| —148 | —o22| +036 | ~216| +892 | +085| +5063
~062 | ~013| ~0g8 | +o005 +114 | +I1rgo | +304 | +338 | +1739
-1'so| «1'08 | ~125| =163 +4°21 +1543 | +7'22 | +520 | +2552
+042 | —062| —=104| +187 -0'27 +360 | +627 | +2706 | +11'57
078 | —049 | +008 | +2¢6 +732 —~146 | +1472 | +5ot | +26°32
— 146 ' +2'go |, =014 | —026 +4'21 +1€8 | +1842 | +7'10 | +30A3
+1ot| 4018 | +098 | +336| +11°2§ —1'48 | #1623 | +609 | +3661
—168| —~163| +o51 | =095 +218 +228 | +1001 | +11°00 | +20°28
+020 | =237 | =253 +291 +263 | =334 | +884| +081| +943
—234 | ~094| ~217| +222 +7354 —0'20 | +1321 | +327 | +1626
—214| ~268 | =543 ~419 +777 | V34 | 1777 | +071 | 1141
=174 | ~162| -Vv39 | +3o05 +0734 =247 | +11'74 | +9'85 | +17°33
~234 | ~155| —296 | =304 +577 +547 | +569 | +a59 | + 840
—~0'54| ~1'69 | =194 | ~211 -0'11 =350 | +615| +0o51 |+ 1'72
—044, ~038| —037 | +1°00 +176 | +646| +678| +062| +1410
—147{ +1°25| =081 | +002 +1°12 +2'70 | +1273 | +6'54 | +21°9§
+047 | ~098] ~i134| +060 +586 —1'46 | +961 | +835 | +2223
+302 ) ~152| —069 | ~341| +264 | +1°77 ] +330 ] +314 * 715
—0'94 | ~1'32| =163 | ~—0'34 ~162 =292 [ +311 | +396 |~ 143
~144 ! ~154| =117 | =187 | 4692 | +411| +196| +007 | + 79
« =016} ~100}| —0'77 | ~08o +1'28 +343 | +244 | —or1 |+ 313
=012 | —1'41 | =143 | —0'35 +939 ~390 | +4'11 | +003 |+ 673
-034 | +080| -rs5| +229| +523 | —162| +106 | +268 |+ 848
+1°52 | =1'S1 )| +023 ) —174 +710 | +326 | +2835| +o0o'10| +1104
-0'26: +087( +016| —1'88 +0'53 +8587 | +477| +320 | +1284
+1°46 | =107 | —051 | —127 +349 | +186{ —163| +208 + 355
~021 | +0'50] —~o029| +046 | ~074 +284 | =357 | +o058 |+ 173
~00g0 | ~020| =018 | —o027 +0'04 +408 | —286 1 +1g8 | + 1’84
~022 | —~065| ~101| —081 +2'32 —082 | +352] +047 [+ 160
+r27| 4021 | +244 ] —318| +274 | +8153 ] +562 | —1'55 | +1266
—291| —063] +140| —-849| -142 | —077 i —038 | —028{—1174
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TasLE XVIL. —Comparison of the monthly and total rainfall in 1898 with the averages of past years—contd,

PRrovince. STATION. January. | February | March. | April. | May, . June, July, | August. | September, | October. [November, December.| Torat,
Inches. | Inches. | Inches. | Inches. Inches. Inches. | Inches. | Inches. | Inches. |Iaches. Inches. | Inches. | Inches.
- " Wellington o =013 ' —0'04 | —2'48 +.o'82 —043 | —2'54| +033] —008 +5°45 +154 | . to39]| —1'54]| +172
g Manantoddy .| ~0'20| —o25| =121 | —0'03 | =092 | +013 | +2'58 | —738 ) +413 | +224 | 4048 | —oo0g | — 072
é J Calicut .} —018| —018 | +003 | =169 | —245 | —26t | +760 | —1049 —026 | +318 | +434| —o062|— 333
é | Tellicherry .| —030| —oy0 | —043 | —r51 | =167 | —g29 | =649 | —1280 ~117| —0'57 | +138| —070 | —3365
= Cannanore of =036 —o22| +070| +262 +003 | —305 | +162|—1044 +105| +002 | +2°04| —049 |~ 558
} Man galore | =014 006 | —o12| ~160| —225| —~080 | —225{ - 10'84 +9'78 | =039 | +2'11 | —o5a3 |~ 7'08
.} Bangalore | =019 —013]| —056| —076| —231 —T'I9 | ~I'45| —764 +579 | =265 | +354| —018 |~ 373
é ‘ Mysore . «| —008| 4015 —068| —067 | —2'53 | —1'57 | —020 -0'13 +735| =12t | +821| —o009 |+ 838
§ | Shimoga . o| =006 o —036| —ool | —1'17 | +1'932 | +334| —180 +799 | +256 | +335( =037 |+1539
2 Mercara . of To2M | —o006 | —068| 4027 | —2'93 | +194 | =313 —g61 +487| —073 | +118 | —o'r4 |~ 423
-E ‘ Kolar . of =018 ~o0y ~057 | +161 —060'| ~o61 | — 1°45 [ 028 +187 | =320 |+12'10 | —0'87 | + 778
2 ;Tumkur. +| =016 | —o020| ~036( +171 | =141 | +267 | —-123| ~190 +1360| —32 | +737| —o039] +1650
: Chitaldroog  «| =019 | —p03 | —o29 | ~072 | +128 | —~1'31 | ~006| ~208 +685 | —1'18 | +4'73 | —o0'04 | + 696
: Chikmagalar .| =022 | —048 | —o072 | ~125 | —2'05 | =031 -1'71 | =227 +195| +627 | +088 | -o013 |+ 036
Hassan . | =076 | 4006 | =051 ] +089| +043 | -r10| —2711 | ~ 2'4? +4'70 | +549 | +36o| +o010 |+ 848
{ Trincomalee .} +727 | —218 | —rs51| +363| =172 =160 | +118 | —140 +125 | —216 | ~890 | +1498 | + 883
Colombo . o] =078 | o001 | —075 | +11855 ] —656( +277 | + 169 | =261 +204| +596 | —073| +260 | +1519
Ratnapura .| —088 | 4+g87| ~2:93 | +146 | +1'56| ~7'50 | +385 —7°04 +586| +689 | 4170 | —z27| +637
| Puttalam o 4021 | —016 | —0'52 | =323 | +270 | =133 —c 44 | ~o72 ~oo1 | +383 | +950 | 4212 | +1108
Anuradbapura .| +746 | 4006 —176 | =353 | +265 | —1'53| 4001 —1'36 —057 | +974 | +017| +101 | +12°25
Manoar . .| +157 | —1co | =138 | —194 | —032 | ~063 | —o25 | —0's3 +030 | +I'59 | +497 | —~309 | =071
Jaffna . of 192 | —01g | —015| —197 | =176 | +002 -0'7 | +302 +406 | +537 |+1057 | +004 | +2022
Ceveon . [ Batticaloa of #8561 —313| —238 | ~016 | —C'50 | =113 | —oB4 | ~ 1°59 +461 | +540 | +0'59 | +39'72 | +4415
J Hambantota | +168 | —1:69 | —143 [ —142 | -095 | —160 | —~033 | —128 ~074 | +425 | +1v42 | +a52 | +246
Galle . .| 4o10| a7 | ~264 —426 | —569 | ~094 | +538| —FI| =317 | 4091 | —r52 | ~102 | —1843
‘ Kandy . o| =090 —184| 4023 | —234| =268 | —176 +o013| =470 +406 | +548 | —g05| —349 | —11'86
Nuwara Eliya .| 4072 | —205 | -063| 4036 | -434 | —557 | —1'92 | ~698 +153 | +319 | —192 | —294 | —2055
Hakgala-. .| 4227 | —223| +ros| +320 | —219 | =259 | —1:44 | —443 | +149 | +503 | —144 | —o35 | ~1s5
Baduila . +| =77 | —320| ~061| —079 | +209 ? -112 | —2'22 +0'56 [ +030 | =331 —531 ?
Vavuniya -] #5113 | —0'90 | ~068 | +o24 | +074 | —126 | +026 ? ? ? ? ? ?
\' Kurunegala .| 4082 | —078 | —o079| —602 | —001 =238 | #1852 =331 +5'03 ) —249 | =341 | —315 [ —1587
Akyab of TOI4| —0u4 | —046 | —151 | —~795 | +365 | +1107 | +10°38 —~588 | =456 | ~-338! —048 |+ o060
P Kyaukpyu o| =006 | —00§ | =025 —100 | —605 | + 287 | +592 | +873 —562 | =695 | —~330| —054|— 639
E Sandoway +| —008 | ~o005| =011 | =111 { = 067 | +0'57 | =674 | +24'52 —4'71 | =261 | —262| ~0'31 | + 608
@ Rangoon, «| =007 | ~027 )| =018 | +181 | +10'00 | =~293{ +029 | +1215 —413 | =405 | —275| =007 | +10'70
Bassein . o| ¥027 | —023 | —005 | ~145| 4177 [+1065 | =157 | +89g0 +2:88 | ~019 | —338 | -o011 | +1845

‘.
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TABLE XVIL.—Comparison of the monthly and total rainfall in 1898 with the averages of past years—concld.

PROVINCE. StaTION, January. [Febroary, | March. | April. May. June. | July. | August. | September.| October. |November.|December,| Totav.
Inches. | Inches. | Inches. | Inches, | Inches. | Inches. | Inches. | Inches. | Inches. | [nches Inches. | Inches, | Inches,
Diamond Island | +118 | —008 | ~aca1 ] —-134 | +602{ —069 | —6211 +004 -4'52 -527 ] —595| —082 | —1725
Henzada . —oo01 | —021 | —0'04| =009 | —068 | —1'54| +o0'25 | —222 +2'88 —o'5t | ~1'79 | =007 |— 403
Myanaung —006| —003 | —oor | =091 | +1'81 | —231| 4024 | =270 +1°21 —-168 | —209°| —o'12 |— 6'6%
Prome . .| +o02| —00I| ~o002| —040 | +228) —385] +300 | —357| —229 | ~3I3[ =194 —o008 |~ 999
Thayetmyo +030| —003| —o07| —061| s+o001| —385 | —032; —165 -213 —~242 | ~185| —o013 —12'75.
Mandalay . —004 | —007| —o21 | —085! —154| —421| =199 | +359 -~136 -172 | =138 | ~0'28 [ = 996
Saweybo . .| —oog| —008| —028| —084| —033! —127| =182 =263 +017 +o05{ =113 | =019 | = 844
Ye-u . .| —o'10] —009 | —048| —099 | +074 | =226 | ~293 [ =018 +315 —005| =071 | ~028)— 418
Minbu -0’05 | =002 o —0'47 | =o'51| +23¢4 | +306| —270 —2'41 +043 ]| ~118 | —o41 [— 172
Pyinmana +0'10 | =009 | —002 | ~0'04 +.1'23 —043 | +183| +4091 -1'14 —-2'52 | =1'79 | —0o'11 | +103
.. Pagan .| —004| —~005| =016| —~0'72 | =003 | —202| —023| +10§ —-1'94 +183] =103 | =016 | =349
E‘ Kyauksai . ' +0'34| —004| —-015| +1'75| —070 | —365| +042 | +1'54 +0°11 +086 | =145 | —o3r | —138
&
L Bhamo . «] —-053| —o0O1 | —C'79 | —1'29 | —1'10 | —I1'Q1 | —0'49 | +4'01 +3'52 ~146| —087 | =039 | =13t
E Kindat . .| =018 —033| =125]| —1'57 | —0'94 | —834| =251 | +687 +0g0 | +063 | —171 | =049 | =802
. Magwe & . o —o0'04 [ 4090 | =326 | 4042 +138| —1'n1 ~0'46 —017 | =093 | —o58| —187
. Yamethin +046 | —013 | —o1r | +123| +294| +355| =084 | +218 +1'51 -173 | =r11 | =046 | +709
Fort Sagaing .| ~—o04 | —006 | —024| + 1'38 +176 | =133 | =316 | +524 —~c28 -145 | =163 | =017 | +0'03
Mingin —0'14 | —0'04 | ~0'55| ~089 | +o001 | +403] ~188 | —168} 4403 +2'98 | =162 | —0'23 | +403
:1‘0“ ngoo —o'07 | —0'13 | ~004 | +076 | +205| +260] =063 | +259| —309 —-526 | =131 | —o0'17 | =370
Shwegyin .| +o27| —039| —028 | —155| +765| 4551 | +306| +748| —co3 | =376 | —183| =008 | +1605
Moulmein —018 | —0'14 | ~025| —216 | +1586 | —4'39] =810 | +2698 | —61g | -198| —119| —o0z | +1824
Tavoy —-0'16 | —0'14 | —092 | ~0'76| +613| +8¢o | =714 | +1228 | ~1078 ~788 | —082| —orr | ~F3I
Mergue —019| +049 | ~254 | +123]| +150 | +orr | —235| +1v94| =616 | —536 | —ra1| —o045|—1300
Myingyan —006 | —007 | —=010| —04q4| +179| +195| 4066 | +832| 4016 | —015| —113| —0'16 | +1075
Monywa . o —o01 | =037 | —o85 + 0g8 | +065 | =193 | ~065 +062 +204 | =109 | —o22| —0'88
} Port Blair «f +413| —108 | ~037| +230 |+ 54-32 —187 | +1003 | —281 -669 | —517 | ~575| =532 [ +1¥72
BA:AN;sS-. { Cocos Island .| +084 | —o10| —001 | —102| +538| +613| +006 | ~567 —-319 | —38 | =392| -130| —669
KasHumIR .| Leh —~0'24 | +005| =024 | —006| —006 | —0'22 | —008 | —020 -0'19 —020 | =010 | +096 | =058
Neerat .| Katmandu .| —o8o . +oor | =085 | 4097 | +027 | =149 | +277 | —o0B6 +635 —124 | —018 ] +0'34 | +619
- Bushire —206 | —251| +382) <058 2 8 o L) o -0 x.o +049 | —181| +277
‘;’: Muscat . of =146 —077| +046| ~o003 o +2'10 | =008 ° o -0.03 | =017 | =021 | =016
& Aden . .—0'20 | ~00g| =093 | ~031| ~009| —005| —00l | ~0'16| =007 | =001 —o1§| —008 | =199
g Perim —039 | — 014} 4123 | =003 | ~0'11 o +0'14 | +003| +008 | —oo7| +007| —008| +074
Z Zanzibar ~142 ¢ =264 | +095 | ~1006| =538 | =035 +053 | —1'74 | +002 | ~241| —0'50 | —474 | —2774
E Port Victoria | +4'55| 4315} 4175 | =203 | +223 | =371 | =181 | =058 | +120 | —006 | =636 =148 ) —295
o (Seychelles).
Baghdad . =034 =127) =075 | —088 | 4025 | =001 o -013 o —o04 | =033 | ~082 | —432
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TABLE XVIII.—Geographical summary of rainfall anomalies in 1898.
MiromoLaoicat Division. s, savare | Nomber of | Norgal rarota, | Actoslrzion, | Mea x| IEHS | Lot
Inches. Inches, Inches.
1. Punjab Plains . . . 120,000 29 21°'52 1867 — 285 342,000
1L North-V\./estem Provinces and Oudh. 83,500 44 37°49 43'35 + 586 489,310 .
. I Rajputana . . « e e 67,000 19 28'42 1928 — ¢'14 . 612,380
1v. Cent'ral India States . . . 91,000 20 42'01 46'36 + 435 395.850 e
V. Bihar . . . o . 30,000 15 45%01 5492 + 991 297,300
V1. Western Bengal . . 38,000 10 4939 5519 + §8 220,400
VIL. Lower Bengal . . . . $4,000 28 66°64 70'38 + 374 201,060 A
VIIL Assam and Cachar . .+ 61,000 16 9639 8980 — 650 401,990
1X. Orissa and Northern Circars . . 27,000 16 4800 47'85 - 015 " 4,050
X. Cen;ral Provinces, South . . 61,000 17 5138 4849 — 289 176,290‘
XI. Berar and Khandesh . . . 43,000 13 1596 2860 - 736 e 316,480
X11. Gujarat '. . .. . 54,500. 13 3303 29'30 - 373 203,285
X1II. Sind and Cutch . . . 68,000 10 849 544 — %05 207,400
* XIV. North Deccan e e e 48,000 13 30°54 35'40 + 486 233,280
XV. Konkan and Ghits . . 16,000 11 13892 150°62 +11°70 187,200
XVI. Malabar and Ghéts . . . 18,000 8 11389 107'79 - 610 . 109,800
XVIil. Hyderadad . . . . . 74,000 15 32'71 30'57 - 214 158,360
XVIII, Mysore and Bellary . . . . 58,000 18 29'53 3103 + 241 139,780
XIX. Carnatic, - . . . 72,000 37 3606 4765 A +11°59 834,480
XX. Arakan . . . . . 11,000 7 14804 14315 ~ 589 . 64,790
XXI. Pegn . . .« . . . 32,500 7 71°95 71°28 — 0'70 - . "32,750
XXII. Tenasserim . . e . 10,500 % 172'38 17830 5 62,160 .
XX Upper Burma. + .+ .« ' 13 3873 3781 - 0'92

On the mean of the whole area represented in

Burmese Peninsula, of 043 inch.

the above table there was an excess of 0'39 inch or excluding the
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TABLE XIX.—Geographical Summary of the distribution of rainfall in 1898, according to seasons.

MszTzoROLOGICAL Division.

North-West Himalayas .

Punjab Plains . .

North-Western Provinces and Oudh

Rajputana . . .
Central India States . .

Bihar . . . .

~ Western Bengal and Chota Nagpur

Lower Bengal . . .
Eastern Himalayas
Assam and Eastern Bengal
Orissa-and Northern Circars
Central Provinces, South

" Berar and Khandesh . .
Gujarat . .
Sind and Cutch . N
North Deccan . .
Konkan and Ghits . .
Malabar and Ghits . .
Hyderabad . . .

Ceded District and Mysore

Carnatic . . . .
Nilgiris . . .
Arakan . . .
Pegu . . . .
Tenagserim . . .

Upper Burma . . .

Bay Islands . . .

January anp FeBauary.

Marcu 1o May,

June To OcToBER.

Normeal
average.

Inches.
6'43
2'24
1°48
0’55
097
19
1’38
141
165
1'83
0’74
0'86
0'53
018
0'53
0’19
0’23
0'50
o2y
025
089
2'05
0’97
0'22
102
0'24

1’17

‘a?gii;l Difference g‘v"e‘;am;:_ ai\l{gg:, Ditference,) ;v'::;:' a?:%?.
Inches, | Inches. | loches, | Inches. | Inches. | Inches.| Inches,
647 +0'04 7'31 327 -304 41°54 4469
364 | *V40 | 275 117 | —-158] 1622 | 1306
goy | TUs9| ra o071 | —o0'70| 3569 | 4087
086 | +031| 076 o6y | —o07| 2rs59| 1419
172 +075 | o8 o'14 ~066) 41761 4557
1'34 to15 | 251 226 | —o25| 4034 | sr45
132 ~006 | 359 203 | —1'57 | 47'13] 5022
riz | =029 | 1064 787 | —277 | 5335 6044
2'39 +0'74 1838 1383 | —4'86 | 104'53 | 105°04
zag | ¥O40 | gy | 1498 | -779) 6930 | 7213
o7t | =903 | 443 | 372 | =ro3| 4468} 4084
233 | t147| 18y | 064 | —r20| 4958 | 4496
064 | +OTL| gig | O71 | =042 3356| 2698
070 +0'52 0’37 0’33 —-0'04 3272 2827
o2y | —0261 oy6 o014 | —o32]| 822 587
o021 +0%02 | 136 5'21 +185| 2571 2816
oqo | +017 | 1 094 | —077 | 13238 | 1427
o22 | S028| 1139 | 928 | —211| 9853 o255
vog | +075| ypgy | 4% | —os3) 3080 2790
o15 | —o10 | 48z | 446 | —o36| 2163 | 2140
088 | —oo1 | 397 319 | —o78 | 2105| 3401
186 -019| 956 747 | —a09| 2685 3155
0’21 —076 | 1637 587 |—1050 | 12556 | 13509
o029 | +oo07! 846 | 11115 | +269| 6657 | 6360
091 | —o'11| 2202 | 2799 | +597 | 14795 | 14851
014 | —o10| 612 577 | —o35| 2978 | 3057
306 +189 | 1503 3033 | +15°30 69'08 | 62354

Difference,

Inches.
+3'1§
—-316
+518
=740
+381
31111
+309
+819
+0'51
+283
-38
—463
-658
=445
—235
+2'45
+98
—598
—2'90
—0'33
+2'96
+4'70
+10°43
-2'97
+0'56
+0'79

—6'54

Novemegr aAND DzceMBER,

Normal a?é%g;, Difference,
Inches. | Inches.{ Inches.
1’74 3'49 +1'75
075 0'8a +0035
o045 061 +0 l§
039 0'61 +023
073 023 | =030
0’34 003 | =031
0'65 0'23 -0'42
0'79 ooy | =072
0’50 108 +0°58
1'27 0’63 -062
2'42 236 | =016
ogo ‘| o1 -0'79
1'ig 025 | ~094
035 0'42 +0'07
022 o1t -0l
1’55 1’81 +026
0'g7 146 | +0'49
409 574 | +165
1°49 105 | —0'44
2'57 591 +334
10097 | 20'12 +9'15
1ot | 1076 | =115
2'52 l 009 | =286
289 006 | —283
2'32 o089 —1'43
1’56 0°01 ~—1°5§
11'73 359 | —814

M
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TABLE XX.—Average actual and normal vainfall data of the 57 meteorological divisions in India for the four seasons
of the year 1898 and for the whole year.

January awp FeBruary
- €
= = °
3 K] -
E £ ]
PROVINCE . Divesion. E E g
] ]
2 E K]
] 2 g
£ & | s
< < >
Inches.|Inches.Inches.
1. Tenasserim .| o094 | 007 | +087
2. Lower Burma Del-| o025 | 032 [ —007
taic.
BURMA . o { | 3.Central do. .| 015 | 019 |[—004
4. Upper  do. o| 025 | 024 | 4001
5. Arakan J 002 | 022 | —o'20
{ 6. Eastern Bengal .| 096 | 141 | —0y5
7. Assam Surma .| v79 | 197 | =018
8. Do. Hills .| 203 | 206 | =003
9. Do.Brahmaputra| 2'88 | 2:39 | 4049
10, Deltaic Bengal .| 086 | 164 | —07%
BENGAL AND | 1T Central do. o] 199 | 1730 | —o0'21
Assan. ﬂ 12. North  do, .' 18t | 1oz +079
13. Bengal Hills .] 235 | 1'70 | +065
14. Orissa . o) 016 | 1’19 | —1'03
15. Chota Nagpur .| 107 | 141 | —0'34
16. South Bihar ol 136 | 130 | +0°06
\17. North do. .| 104 | 121 | =017
18. North-Western 182 | 099 | +0'83
{ Provinces East.
19. South Oudh .| 213 | 095 | +118
20. North do. o] 285 | 1°09 | +1°46
21.I§\Iorth-We<s:tern 229 | 078 | +1°51
. ) rovinces Central.
2:";:{;‘3{:::' 22. North-Western 411 | 088 | +323
&R ND QUDH Provinces West.
AND L ' 23. NorthWestern 168 | 101 | +0'6;
Provinces East Sub-
montane,
2:. North-Western 487 | 250 | +2'37
Provinces West Sub-
montane.
25. North-WesternPro-| 535 | 463 +072
vinces Hills,
26. South-East Punjab| 2'53 | 1113 | +1°40
27. South do. | @25/ 108 | +117
Punjas , « { |28. Central do. | 378 | 200 | +1°78
29. Punjah Subr | §'73] 290 [ +2°8;3
montane.
30. ,Do. Hills .| 633 655| -022

MarcH To Mavy. June 1o OcroBER. |Novewsr awp DEcameER. WHOLE YEAR.

: . £

Kl ¢ 2 F 8 2 ® g El E ¥ g

O A P - S O PO U - P - I
FlzlEe |21z 184|258 )3 |2 |85°

Inches./Inches.| Inches.Inches,/Inches.|Inches, [Inches,|Inches.|[nches- |Inches |Inches|Inches.
29'13 | 2107 |+ 806|157°70] 15002 + 768! 150 1'79| = 0'29| 189'27| 172'95| +16°32
1501 [11°96 | + g3'05| 8962 77°29| +12°'33| o0'04| 4'14] — 4'10/104'92| 93'71] +1128
629 | 504 | + 035\ 4471 5083 — 612 oor| 215 = 214] 5116 s9'11| — 705
600 | 612 | — o'12| 3494 36°99] = 2'05| o035 232 — 227} 4124 4567 — 443
678 | 1934 | —12:56| 161°01| 154°08) + €'93] o©'a5| 440 — 433 167°86|178'04| —10°18
039 | 1723 | — 784| 82'53] 6780 +14'73| o'10] 1'62f — 1'52| 92'98; 8806 + 492
10'54 | 3796 | —27'42| 8117} 8531 — 4'14] o015 I'59 — I'44 9365 126'83 ~-3318
1370 { 2529 | —11°59| 101°6g) 109'25| — 7'56| o'30] 158 — 1°28|117'72| 13818 —20'45
19'61 | 24'21 | — 460 6432 6rar| + 311[ 110, 101 + O 8791 88:82| — o'gx
785 (1018 | — 233 5360 4767) + $93] o009 109 — 1°00 62'40] 6058 + 1'82
524 | 774 | =~ 2'50| 5698 46'35| +1063| o001 068 — 067 6332 5607 + 7'25
123°55 | 15°56 | = 3Jo1| 79'65| 7753 + 213 015 025 - 010 9416/ 0435\ — 019
13715 | 1839 | — 5'24) 109°65]137°39| — 7'74] 1'14] 066 + 048| 126'29 13814 ~11'83
418 | 677 | = 2'59| 50°06] S140|— 1'34) 028 241| — 2'15] 5468 61'77| — 709
223 | 403 | — 1'79| 5252 47°49) + 503 023 071 = 048 56005 5363 + 242
13 237 | — 1°06] 3093 39:82] +11°11| 005! 039 = Q34| 5365 4388 + 977
482 | 434+ 048 54'05 4717 + 688 ol o023 — o223 59'91| 5295 + 696
o0 | 091 |— 071 4791 3508 +1193] 013 037 — 024 5006| 3825 +11°8%
o'4g | 090 |— o'so] 4150 3373 + 777 ©27) 043 — 0'16| 4439 3510 + 829
ro8 | 155 {— 047 4774 3589 +11'85) 036 o042 ~ qofl 51731 3895 +1278
oz0 | 073 [~ 053 3979] 32'57) + 722 043] 039 + 004 4271 344i| + 824
047 | 104 | = o'57| 2042 24°06| — 364f 056! o35l + o21| 2556 2633 — 077
146 | 1'75 | — o2g] 5307] 8960y +1347] 002 o027 — 025 56'23| 42°63| + 1360
078 | 212 | — 1'34] 4184 4107 + 077 1°63| ©60] + 03| 49'12 46'29| + 283
262 | 515 | = 2'53] 6263 50°67] + 11°96| 2'58| Q73 + 185 73'18] 61°18] +12'00
093 | 132 ) — 039] 1328 2076 = 748, 0'75] 033 + 043} 17°49| 23’54} — 605
095 | 140 | — 045 960 1321] = 61| 061 033 + 028 1341| 1602 - 2'61
o'gr | 236 [ = 1'45| 12'11| 14°00] — 1’89l 040] ©'52| — 012 17°20 18:88| — 168
087 | 269 |~ 182 2254 2443|— 189 134 075\ + 0S| 3048 3077~ 039
185 | 843 |~ 658 4z51| 4543| ~ 292) 388 ¥60 + 2:28) 5457 6201 ~ 7°44
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TABLE XX.—Average actual and normal rainfall data of the 57 meteorological divisions sn India for
of the year 1898 and for t}ze whole year—concld.

the four seasons

’Jmunv AND FEBRUARY. Magcu To May, Junze 10 OCTOBSR. NoveMBER AND DecaMBER WHOLE YEAR,
u = & : = § = = E i = £ . = g
i & g = ] 2 = 3 g 3 g8 £ = a 2
$|E|& |2 % |3 £ (3|3 2 = |3 z = | =
s | 813 =l e |3 2| = |3 i (8 | Z F i |3
Province. Divisiox, 3 5 ¢ ; 'tg g 3 g g E 'g i g g ]
£ 5§ | % g 5 s g 5 | % £ § | % 5 s | %
“ = a E s g o 8 g " I e « &
% 3 23 © S 23 ] & 23 & ) 23 ) & £3
| F | FE | ¥ | § | 3E | §|§|zE|¢€ | €| |§ |8
S0 %82z |3 |s8 | %z |33 |2 |3 /58 < 1< |38
Inches.|Inches, Incheshches.‘lnches.lnches Inches.Inches.llnches, Inches.Inches.| Inches.|Inches |Inches.
PuNjAz— 31. North Punjab . 364 | 323 | +041] 326 | 4'55 | = 129 14'14| 1226| + 188 060 123 — 063 2164 2127 + 0'37
concld. 32. West  do. .| ZOT 098 | +103| 056 | 140 | — 084 544 625 — 081 007 026 = 019 808 889 = 08t
33.A. Malsbar . . 016 | 035 | —o'19| 812 | 988 | = 17611068 11208 = 140| 663 481 + 1'82| 12559 127712[ — 1'53
(33. Travancore 385 828 5800 837 79°'10
34 Madras  South- | 085 | 025 | +0'60| 5§76 | 606 | = og0| 1961 1812 4 14g| 1161 516 + 645 37'83| 20°59| + 834
Central. )
BouBaY AND | (35, Coorg o 796 7237 505 8538
MALABAR .
CoasT Dis- 36. M ysore . 009 | 015 | —0'06| 545 | SIS | + 030; 2088 2599 + 389 681 310| + 362 4223 3448 + 775
TRicTS (Map-
RAS). 57. Konkan o .| 073 | 12 | +0'65) 127 208 | — 08111936/ 12163 4 774 177] 1'24] + 0'53/12313|115°¢6| + 807
38. Bombay Deccan | 0'34 010 | +o24) 388 | 278 | 4+ 110 3283 3186 4+ o9y 155 185 = 03e 3860 36'50| + 2'01
30. Hyderabad North | 1'12 | 0'16 | +0°96) 1’21 158 | — o037 27°49| 32'53| — 5-04) ©77] 101/ — 1’14 3059 3618 — 559
\40. Khandesh . o35 | 013 | +022) 96 | 1'23 ’_ o087 278s| 3003 — 218 o62] 148/— 086 29'18] 3287 - 369
41. Berar . 0'4s | 063 | —020| 062 | 125 i— 063 2631 3748 —1r17] ©O12] 118 — VOH| 2750 40°56! =13'06
CrntRAL PRO- 4‘-\7\(,::;;““‘ Provinces | 103 | 077 | +026) 040 093 ‘ — 053 40'10| 4205 — 1g5| O11} 00| — 076l 41°64) 4465 — 3O
‘éxl}:fxs AP 43. Central Provinces | 269 | 077 | +1'93 039 | 134 ;- 08s| 5201| 4880 + z21] o12] o070 = 058 5521} 51'51) + 370
Central.
44. Central Proviaces| 1'75 082 | +og3| 062 | 1'94 = 132 4472| 46'55| — 183 o005 077 — 072 4714 5008 — 2'94
East.
45. Guzarat . 126 | 008 | + 118 018 | 032 |~ 014 43'50| 4339| — 08g| 025\ 024 + 001 44'19| 4403 + 016
46. Kathiawar 048 | o'14 | +o'34) 931 | 037 — oo0f| 2216 2620 — g04| 035 037}~ 002 2330 2708 — 378
B(lgo‘;rsu‘;v 47.Sind . 052 | 071 | —01g| 014 | 060 — o046 484 450+ 034] 003 018 = 015 553 599 — 045
48. Baluchistan Hills | 094 | 366 | ~272 233 | 172 ‘+ 061 149 250 — roil o119 162~ 143 495 9'50|— 435
49. Central India East 169 | 098 | +0'71 085 | 076 | + o'0g] 36'70| 4095\ — 4'25| 028 073 — 045| 3952 43'42| ~ 390
RAJPUTANA s0. Rajputana  East, | 134 069 | +065| 061 | o079 | — 018 17°27| 26719) — 892 0’57} C49 + 008 1979 2816 - 837
AND CENTRAL Central India West.
INDIA. 51. West Rajputana . 069 | 043 | +026] 927 | 072 | — 0'45] 705 IVIZ — 4of] O3 025 + o008 834/ 1253 — 419
rsz. East Coast North | 125 | 042 | +0'83 238 | 339 |- oo1| 3200 31'50| + 131| 464] 427 + 037 4117 3957 + 1'6o
524. Do do. do. (a)f 060 [ 026 | +0'34 420 | 488 |- 068 4553 5193 - 640 128 314/ — 1’86 5161 6021 — 860
53. Hyderabad South | 0'74 026 | +048| 161 | 225 | — 064 2506] 2543 + 053] 180 144 + 0'36] 3011 2938 + 093
MADRAS . | i34. Madras Central .| o1 | 008 | +o'03 269 | 249 | + 0'S0| 1592 2099 — 507 441] 274 + 167 2343 2630 — 28,
55. East Coast Central| 029 | 067 | —038 162 | 206 | — 0'44] 20°96| 20°52| + 0'44| 1535 11-94,< + 341 3822 3519 + 303
56. East Coast South | 077 | 077 of 267 | 419 | — 1'52| 26'05| 2367 + 328] 2748 13-79. +136g| 57'87| 42°42| +1545
57. Madras South .| 288 | 118 | +1'70| 441 | 512 | — o'71| 1687 12743 + 4'44| 1295 1014 + 281} 3711] 2887 + 824
M 2
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TaBLE XXL.—Average actual and normal number of rainy days of the 57 meteorological divisions of India for the
four seasons of the year 1698 and for the whole year.

Januawry axp FEBRUARY, MarcH To Mav, June 10 OcroreR. NoveMBER ANDDECEMBER., WHOLE YEAR,
s [} = " - ™ Tw =
S |2 |§E {2 |& | § s |2 | E [ |2 lg |2 |2 | &
BT IS lElE s |2 |Eols [ lE o
3 ] = pt =
PROYINCE. Livision, ] s 2 e : 2 3 bl 3 2 = s i o 3
= Ge | S I H s Kl § e g g T [ 34 | S
- - & - ; L = - 3
.0 Ex s |EF|ER] = P NI 2| EF |- | 25|88 2
2o go 35 e 4 gw o e g3 ] ] gv S
) ) s . - e ., @ [ LK > = o > ]
e® | 85 | 25 | 85 | eF | 25 | T | &5 | 25 | g2 | = 2 g5 | %S | 2§
= g k) = £ 2 £ 8 g k] 23
§r | 8% | g | f¢ | €5 | S | §F | se | §E | gE|Sg|§ | ¢gf|gf | s¢
vg Pus %o Dus - =5 8% Yo 8 [ -2 ] - - =5
Be | v | 53| fe | s | 58 |29 | s BE | E¥ 50§ |3 e
1. Tenasserim .| 11 26'5 111'o 21 140°7
2. Lower . Burma| o5 17°S 101'0 0’2 119°2
Deltaic.
BurMA 3. Central do. .| o3 84 715 o 802
4. Upper  do. 0'6 9'4 47'7 o1 57'8
5. Arakan . | o 96 1018 0'2 111°6

6. Eastern Bengal. | 17| 25[—08| 11'1{ 193] —-82{ 762 | 710 +58| o02| 20| —~1'8| 803 | 048| ~56
7. Assam Surma .| 35| 42{—07]| 175 | 377 | —202 | 839 | 841t | —02| 04| 21| —r1'7|1053 1281 |—228
8 Do. Hills .| 55| 46|+09| 192| gr'5|—123| 895 | 905 —1r0o| 09| 26| —17 [1151 [129'2 [ =142
9. Dpz.tm- Brahma- | 68| 66 |+02| 278 348| —70| 688 | 690 | —o2 | go| 24| +06 |1064 1128 | ~G4
10. DeltaicBengal .| 12| 26| —14| 105 | 140| =35 | 655 | 624 | +31 o2| r4| —r2| 774 | 804 | —30
BENGAL  AND 1. Central do. .| 21| 24|—03| 78] 11| —33 5?'8 87| +21| o 0} —rol 707 | 732 | -2
AssaM. 12. North  do. .| 34| 21 |+1v3| 147 | 177| —30| 696 | 649 | +47| 05| ©5 o | 82| 82| +30
13. Bengal Hills .| g2, 36 |+16 | 2v8 | 247| —29| 80| 906| —46| 39| 16 +23|169 [1205]| —36
14. Orissa  , .| 04| 20 |—16| 63| 91| —28| 548 | 505 | —g7| o7 5} ~18| 622 | 731 |~1079
t5. Chota Nagpur .| 171 28|-11| 40| 73{ -33| 577 | 585| —o8| 06| I'1| —o'5| 640 697 | =57
16. South Bihar .} 23| 26 —0'.3 26| 36| —1o| sr4| 467 | +47]| o2| 06| —o4| 65| 535| +30
17. North do. .| 28| 24 |+04| 72| 64| +08| 506| 499 | +07| o | 06 —06] 606 | 593 | + 1'3\

18, North-Western| 2 22 | +0 o 2 -16 . - ! - 06| —o . . .
! Provinces, East, 7 5 5 ! 1 496 | 409  +87 | 04 oz2 | 532 458 +74

19. South Oudh . 3'0 20 | +10 '3 22| —o9| 426 | 378 +48 12 07t +o5 | 481 | 427! +54
20. North do. o 36| 21 |+15| 19| 31| —~12| 476] 381 | +g95| 5| ©07| +08| 546 | 440 | +106
21, North-Western| 28 19 | +0° o I —12 . : 3 . o6 } . -6 ,
NorTH-WEg s T- Provinces, Central 9 9 7 9 1 425 | 362 | +63 | I'S +09 | 475 | 40 +69
ERN Provin-} | 22. North-Western 40 22| +18 1’8 2 —0 ‘0 . -_— . o . . . —o
¢&s AND OuDH . Provinces, West, 7 09 ) 24 75 s za 5| +17} 370 329 o9
23. North-Western 28 22 | +0'6 2" 'l | -0 (o] - 8 06 | -0 . . -
Provinces East 41 3 07| 500 | 416 +84 o 06| 552 | 47’5 | +77
Submontane,
24. North-Western| 58 AR 1 : -y 3 . . 2l 11 . . . .
Provinces W est 45 3 71 44 27| 383 373 | +vo 4 +31| 500 4773 | +27
Submontane.

25. North-Wester n 4 68 81 |—13 . 't | =g 63 8 . -8 I . X ¥ !

Provinces Hills, 57 54 35| sTe| #53 4 7| *3u] 88| 789 +1g

26. bSouth-East Pun-t 45| 25 |+20| 27| 30| —o3]| 180 | 2227 | —47| 22 o081 414 274| 290| —16
Jab,

27. South Punjab .| 49| 24 ]|+25 18! 29| =11 | 137 155 =18 15| 06§ +o09| 219 214 +o0s

Punjas wel | 28 Central do. .| 64| 41 |+23] 23| 48| —25| 149 159 —10| 14| 08| 406} 250 | 256 —06

29. Punjab  Sub- 6| S0 |+26| 20 9| —29 | 258 238 2" . 11 . . . )
montane, 7 49 9 5 3 +20 2o +09 | 374 348 | +26

30. Punjab Hills | 106| 88 |+18| 58| 132 | —74| 442 | 460| —18| 60| 22| +38| 666 | 702 | ~36
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TABLE XXI.—Average actual and normal number of vainy days of the 57 meteorological divisions of Indsa for the
Sour seasons of the year 1898 and for the whole year —concld.

JaNuarY awD FeBRUARY.] . MA4RCH To May, Juns To OcToBER, NovEMBER AND DSCEMBER. WaoLs Yxar.
5 | & |& '8 (& |g |&§ |% |[¢€ | [% |§ [2 |% |8
ElE | E |8 E | EoEolE B OLE | [ O|E |3
PROVINCE. Division, ; .; 5 : : E b ; § : = ?: : : 3
Ss | Bo |8 | Ee|Ea|F |gg|Es|F |Es|Fe|d |Esfs)d
55|85 |w |25 |5\ |g3|Ep|s |E5|g& | |%§lEg |
&E' 08 _;ﬁ v | wdE ,5;; " e ] oz %y 84 v E UE :;:
E8 | Fe | 5E | Fe | B9 |5 | Be | g | R | g |ge|sf | Ee|EE|ig
$% | 33 | 3% | 3% | o |88 |3s | Zs | g |fe|es | 32 | Es |0 58
PUNJAB—concld { | 3t. North Punjab 68| sa|+va| 80| 77| +o3| 172|154 | +18| 12| r6| —o4| 332 | 301 |+ 3%
l 32. West do. 37| z2|+vs| 1ra| 29 ~rg| 71| 86| —rs| 03! o4 —or| 123| 1471 |~ 18
33. Malabar . .| o3| o§|—o02| 1v4| 124| —xo| 1037 998 | +30] 91| 70| 421 |1245|1197 |+ 48
33-A. Travancore .| 34 134 689 131 98'8
34 Madras  Sowh-| 12| o5|+07| 93| go| +o3| 314|378 +36| 140| B5| +55| 559 458 )1
BOL];/F::A ;:RD 35. Coorg . . o 138 ’ 100'§ 86 1229
Co.mcl:;s- 36. Mysore . .| o2| o3|-01| 95! 87| +08| 448| 394 | +54| 86| 49| +37| 631 553 |+ 98
(MaDRras}. 37. Konkan . .| 12| oz[+1r0| 29| 32| =03 | o65| 943 | +22| 24| 20| +o4 1030 | 997 |+ 33
38. Bombay Deccan| 09| 03 |+06| 74| 56| +18| 484 [ 461 | +23| 29| 31| —o'a| 596 | 551 |+ 45
39. Hyderabad, North| 1°4 24 440 2'0 498
40. Khandesh i o7| oz |+05] 08| 21| —13| 419 420| ~01| 14| 22| —08| 448 | 465 (— 17
41. Berar . . '3 18 42'4 o3 458
CeENTRAL PRO- ﬂwizzt’al Provinces,| 16| 14 |+02| 09| 21| —12| 482| 491 | ~0g| 02| 12| —10| 509 | 538 |— 2°9
INCES AND y .
Besar. 43(-:5';‘:;""“1 Provinces,| 22| 17 [+os5| 11| 28| —17| 5906 | 524 | +72| o3| 11| —08| 632 580 |+ §2
%gimml Provinces| 14| 17 |—03| 17| 37| —20]| S40| 495 | +45| oa| wr3z| —rv} 573 562 |+ 11
45. Gujarat . «f V3| 02 41| 04| o5 —o1 | 401 475| ~74; 08| o5 +073 42'6 | 487 |- 61
46. Kathiawar . 09 o3| +06 0's 06| =01 | 253 | 2774 | —-21 09 02| +07 276 | 285 (= 09
BowmBAY Sind . | .
(NorTH) 47. Since L R 0's 58 o1 75
48. Baluchistan Hills | 19 59 27 o7 12
49-Eg:ﬂtl'al ‘Ddla, 2'5 02 42'5 0’9 45!
RajpuTANA 50. Raiputana East,| 26 . 8 . 28
axp  Can-| | Central India, West zo 2o v7 3
TRAL INDIA 51. West Rajputana s 07 87 't 12'Q
s2.East Coast,North| 11| 07 |+04 43| 52| =29 432 435| =o03| 38| 43| —o5] 54| 537 |~ 13
52-A. Do. do. (a) 1'0 07| +03 90 97| =07 | 73's 676 +50 30 53 -2'3 865 833!+ 33
53. Hyderabad, South| 15 40 409 30 49'4
MaADRAS . $4. Madras, Ceatral| o3 02 | +011 47 42| +05| 204 | 307 | -13 65 42| +23] 409} 393 |+ 16

55. East Coast Centrall o7 | 08 |-—o01 23! 25| —o2] 279 | a71| +08| 116 | 105} +r1| 425 400} + 16
56. East Coast South| 14| 10| +04| 41 48| =07 361 | 36| +45| 213 | 140 +73 629 | s1°4 | +11'5

\| 57- Madras, South | 41| 18|+23| 66| 75| —o9| 246| 192 | +54 | 150 ] 131 | +59| 543 | 46| +127
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I —The cold weather period.—The ra'nfall of the
period was very abnormal in its occurrence and distribu-
tion. It was scanty and in defect, relatively to the normal,
over nearly the whole of India in January. Two cold-
weather storms of moderate intensity affected the weather
in Northern India in that month. The precipitation due
to these storms occurred chiefly in the Punjab and
Kashmir. The most noteworthy feature of these storms
in the Himalayan area was that the accompanying snow-
fall was confined to considerably greater elevations than
usual, and was hence small in amount, except perhaps on
the interior and higher ranges. :

The chief feature of the month of February was the
occurrence of general rain over practically the whole of
India from the gth to the 18th, This was due to a
succession of depressions which originated in India. The
most important depression originated much further south
than usual in Kathiawar, Gujarat and South-West Raj-
putana on the 8th and gth, The general disturbanc® due
to the series of depressions gradually extended over the
whole of India, and the burst of rain accompanying it was
the most general and widely spread that has occurred in
February during the past 20 years,

The following data show that the precipitation of the

pcri.od was generally in moderate excess at the hill
stations in Upper India :

RainrarLy,
Total Mean
STaTION, actual | normal nt-
Actual, | Actual, |of period, lof period, Variation Pe;(;: '
January [February| Januury | January | from variatiom
1898. 1898. _and and normal. | from
February] Febru- normal.
1898, ary.
Inches. | Inches, | Inches. | Inches, Inches.
Murree . 164 5'75 7°39 725 #o'1g + 2
Simla . . 0'79 520 599 5'03 +0°96 + 19
Dalhousie . . 2'18 1077 12'95 ‘58 | 4715 +123
Dharmsala. .| 159 9'29 | 10'8 895 | +193 | + 22
Mussooree . . 0’50 816 856 572 +2°94 + 51
Ranikhe . a*25 51 6 1 4°'89 ~1'52 + 31
Kailang . . 0'74 2'94 3'58 7'94 - ¢26 - 54

Accurate snowfall measure nents are iow made at
several stations in the Punjab Himalayas, The following

gives the amounts registered at six of these stations,
where the measurements are believed to be carefully
taken :—

*$5 | ToraL snow- g
2 FALL IN THR |, 02
™ MONTH OF -
DISTRICTOR | gpypion, £ Total. | E28
STATH, e e £5T
€% |January | Febru- gg a
':E'ﬁ 1898, |ary 1898, e 5
Ft. In. |Ft. In, |[Ft. In, |Ft. In
PUNJAB | Murree . | 63441 1 4| 4 6} 5 10312 ¢
Tisa Kilar ol 8000 1 7| 4 4| 5 11 .
CHAMBA Thanela ] 70000 1 1} 8 ) o 2
Kalatop ol 8000 5 5| 7 1MJ13 &4
GARHWAL .% Malia Danpur . 2 2|11 o]13 3
Malla Johar . o o/20 0|38 o

The snowfall of the period was probably considerably
below the normal over the whole of the Western Himalayan
area,

The accumulation of snow at the end of the winter
was not so large as in 1896-1897, and was probably below
the normal.

The rainfall of the period was normal or in slight
defect in Bihar and Chota Nagpur, and in considerable
excess inthe North-Western Provinces, Central India, Raj-
putana and the Punjah, due to the heavy rainfall of the
month of February. The following gives comparative data
for those provinces derived from the whole of the available
data employed in the preparation of Table XX: —

e e e —

RAINFALL GF PERIOD, JANUARY AND

FEBRUARY.
ARRA, - ]
Average | AL.oe Variation E;;cs::;a-
acstugl, normal. (f;oml tion from
1809, normal. normal,
Inches. Inches. | Inches.
Punjab . . . . . 3'32 1'88 +1'44 + 77
North-Westera Provinces and
udh . . e e . 278 1’17 +1'61 +138
Rajputana . - . 102 0'56 +0°¢46 + 82
Central India . . . . 1°69 ao'g8 +0°'71 + 72
Bihar . . . . . 120 126 ~0'06 — 5
Chota Nagpur . . . . 1*07 141 —0'34 - 24

The rainfall of the period was much below the
normal in Persia and Baluchistan, and slightly below in
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Sind. The following gives data for representative sta-
tions ;=

RAINFALL OF PERIOD, JANUARY AND FEBRUARY,

e T I R
18,8. ormat no:gln;l. from

normal,
Inches. Inches. Inches.
Baghdad . . . 2°47 408 —1°61 -39
Bushire . . . 1°33 5'go —4'57 -77
Quetta . . . . 1°51 4'32 —2°'81 -65
Kalat . . . 0'72 4°51 —-3'79 —84
Kabul . . . . 033 ? ? ?

Jacobabad . . . 0'07 0'65 —o0°58 -89
Hyderabad . . . 0'34 054 —0'20 —37

The rainfall of the period was scanty and below the
normal in Bengal and Orissa, and normal in Assam, as is
shown by the following data :—

RAINFALL OF PERIOD, JANUARY AND FEBRUARY,
AREA. s Percentage

Average Average V:}:loa:on variation
actua(l, 1808. normal, normal. from

N normal,

Inches, Inches. Inches,

Assam . . . 2'34 218 +0'16 + 7
Bengal . . f 1118 1°34 —-0°16 —12
Orissa . . . . 0’16 119 —1'03 —87

The rainfall of the period was in very large excess over
the whole of the Peninsula, excepting Berar and Mysore
where it was in slight defect. The following gives data:—

RAINFALL OF PERIOD, JANUARY AND FEBRUARY.

Average
actual .
AREA, Average A“I::raige of 4 [:,‘::::f]e’ Yiag:la- Percents
t actual, | period, age
actual, | ‘pop January January| from variation

January

e ary and and | normal

Febru- of from
1898, | Febru- ary. period. normal,

ary
1898,

Inches. | Inches. | Inches. | Inches. | Inches.

Berar , . . . [} 0’45 048 0°65 —0'20 | — 71
Central Provingces . o 1'83 1'82 0'79 | +1'03 | +130
Bombay Deccan . . [ 0'34 0°34 0’10 +0'24 | +240
Konkan . . . (] 0'73 0'73 0'13 +0'61 | +508
Hyderabad . . . o 0'93 093 021 | +0'72 | +343
Madras (Central) o . o 011 o011 0'08 +0'03 | + 38

Mysore . . . o 0°og 0'09 0’15 | —0'06 | — 40

Madras (South Central) | 0°04 081 0’85 025 | +0%60 | +240

Madras {South) . . 159 1°29 2°88 18 | +1°70 | +144

The rainfall during the period from the gth to the
18th in many cases accompanied thunderstorms of con-
siderable intensity. The following gives a statement
of falls in 24 hours exceeding four inches :—

Rainfall
in
24 hours
PROVINCE. DisTRICT. STATION. Dare. preceding,
‘8 A. M.
of
date.
Taches
Punjab . .| Umballa . .| Umbaila . .| 11th Feb, ’
1898. 583
» Hoshiarpur . | Garhshankar | ., 5 o 411
» Umballa . .| Kharar o] 9 s 407
North-Weastern, | Almora .| Champawat .| 5, 4, » 4'95
Provinces. . .
T Naini Tal, . | Naini T{l el 5 » »n 4’05 .
» Muzaffarnagar . | Budhana .| toth,, 4'03
Madras . . |South Arcot .|Thiruvan- |12th,, . 473
namalai.

II.—The hot weather period.—March was much
drier than usual, A series of five depressions crossed
Northern India, but they gave no rain over the greater
part of the area they traversed or affected. Each
of the depressions gave rain in Baluchistan, the North
Punjab and Kashmir, and moderate to heavy snow in
Chitral, the Afghan mountains jand the higher ranges
of Kashmir, April was abnormally dry and the rainfall
very scanty in Extra-Tropical India. It was in large
and serious defect in the Assam Valley, Cachar and
parts of North Bengal, thus affecting the tea and other
crops very prejudicially. Bengal and Assam had series of
thunderstorms on the 12th and 13th and the 17th, 18th
and 1gth, and Southern India and the West Coast from the
25th to the 28th.

May, like the preceding two months, was less disturbed
than usual and the rainfali was below the normal over the
greater part of India, but more especially in North
Eastern India where it was largely in defect. Burma, on
the other hand, had more frequent and abundant rain
than usual. This pre-monsoon burst of rain.in Burma was
initiated by a cyclonic storm which advanced from the
Bay across the Arakan Coast in the second week of the
month,

The following is a summary of the principal features
of the distribution of the rainfall of the period :—

(1) The rainfall of the period was below the
normal in March and April and above
in May over the whqle of Burma and was
on the whale in consideralbe excess in the
coast districts, normal in the interior and



ciency was large and marked in those
districts which usually receive moderately
heavy rain in April and May, 27z, Assam,
East Bengal and Sikkim, The following table
gives comparative data for this area:—

Variation from normal of rainfall,
Total of Percen-
Drvision. March April May %i:fg; tage
1898, 1848, 18¢8. to, sl\gg‘y :fal;?::-li(:;?i,
Inches. Inches, Inches. | Inches,

Assam (Surma) . —7'44 —8'50 —1148 | —37°43 —72
» (Brahmaputra). —3°21 +0°46 —1 83 —4'60 —19
Eastern Bengal . oo —234 —2798 —2'52 —784 —46
Deltaic »w e .| —1'64 -1 11 +0°42 —2033 —23
Central —0'99 ~0°36 —1'15 —250 —32
North ” —1'15 —0'37 —i'49 —3%0t —19
Orissa . . —121 +0°31 —1'69 —2'59 I
Bihar North . —0°34 +0'14 +0'68 4048 11
Assam Hills . | —286 —0'40 —8'33 ~11'59 —46
Bengal ,, . .F =149 +1'55 | —5'30 —524 —28

(3) The rainfall of the period was more or less

in defect in Northern India, and normal in
Central India which usually obtain very
scanty rain, chiefly from local thunderstorms.
This area of slight to moderate deficiency in
the actual amount of the rainfall included
South Bihar, Chota Nagpur, the North-
Western I'rovinces, the Punjab, Rajputan
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in large defect in Arakan. The following Gujarat and Sind, for which data are
gives comparative data :— given below :—
RAINFALL OF PERIOD, MARCH TO MAv
RAINFALL OF PERIOD, MARCH TO MAY.
P .
Aocftual N(;rfmal Percen- DIVISION OR AREA. Average Average Variation ear?;nt
DIVISION. Actual, {Actual, | Actual,| period, |period, | tage acstual normal. froml variation
March | April May { March { March |variation 1898, normal, from
1808 1898 1898 to to from normal.
May May. | normal,
1898,
98 Inches. Inches, | Inches.
Inc.. h.| Inches.| Inches, I nches, South Bihar . . . . 1°31 2°37 ~1°06 ~45
Tenasserim . o« | 004 | 279 [2630 29713 | 2107 | +38 Chota Nagpue . . . .| 223 4oz | —1'79 —45
3 Y . . . . + .
Lower Burma (Deltaic). | o0z 43 1356 1501 1r'g6 26 N(gthd-l\‘Nestern Provinces and 0°67 1'30 —0"63 -—48
. . . u
Central ,, . =+ | © 0°33 5'96 6.29 5'94 +6 Central India . . L. 0’85 076 +0'0g 12
*n « . . 6 — .
Upper 5 - . .| o0z 0'88 5'10 6'00 12 2 Rajputana . . . . . o'aa 76 o3 —
Arakan . . .| o 00§ 673 6'78 1934 —65 Gujarat . . . . . 018 032 —o14 —
R . . . Kathiawar . . . . . 0°31 0"37 —0'06 -16
(2) The period was much drier throughout in Ben )
gal and Assam, and the rainfall of the Sind . . ... 0’14 060 | —o0"46 -77
period was in general defect. The defi- Pupjab . . . . . 125 229 | —r'04 ~45

(4) ‘lhe precipitation was also in defect over tbcr

whole of the Peninsula. It was in slight
excess in April, but in slight defect in March,
and in moderate to large defect in May.
The rainfall of the whole period was hence
more or less below the normal over the
whole area, except in the Bombay Deccan,
Central Madras and Mysore, where it was
normal or in slight excess. The deficiency
was large in May in the Malabar Coast
districts, which usually receive heavy rain
in the last week or ten days of the month.
The following gives comparative data for
this area of deficient rainfall in the hot
weather of 18¢8 :—

VARIATION FROM NORMAL OF RAINFALL.
Total P
DivistoN, . of ercent-
March April May period, age
1893, .808. 189. | March to | V3fiation
May rom
1808 normal.
Inch. Inches. Inches. | Inches.
Berar .| =0-43 +0°16 -0'36 —0'63 = 50
Central Provinces .| =0%3g | —o"15 —0°36 —0'go -66
Malabar . . . —0'32 +0°'69 —2°13 —1'76 -—i8
Konkan . . . +0'ot +0'39 —1r21 —-0'81 -39
Khandesh . .| =003 —0"06 -—0°78 ~0'87 -1
Bombay Deccan .| 4010 +1°22 —G'22 +1'10 +40
Hyderabad .| =—0'28 +0°45 —0'67 —0'50 —26
Madras (Central) .| =010 +1'06 -—0"46 +0°50 +20
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VARIATION FROM NORMAL OF RAINFALL,

Total

Division. . of P
March April May | period, var'ilagteion

1898. 1898, 1898, | March to from
'“g;'g" normal.

Inch. Inch, Inches. Inches. :
MaNdras (East Coast,] -——048 +0'18 | —0'61 =091 -28
orth
Madras (East Coast,| —o'21 +0'09 -0’33 -—0"44 -—31
Central),
Madras (East Coast, | —o0'36 +0°29 -—1'45 -1’52 -36
Madras (South) -=0'g0 +0'26 -0'07 -0'71 -ty
Mysore . . .| =027 +0°80 -0°23 40°30 ° + 6

1II.—The south-west monioon period.--The

rainfall of the period was slightly above the normal on the

mean of the whole of India, and was also favourably distri-
buted in time except in the Punjab, Rajputana, Central
India and the Central Provinces, where the rains
terminated earlier than usual. The monsoon currents were
slightly below their mean strength in June, but were strong
in July,and in these months the favourable pressure and
_other conditions determined them to their extreme limits
in Upper India,
The burst of heavy rain which usually initiates the mon-

soon in the west coast districts commenced slightly later.

than usual, »iz., on the gth and 10 June.

The Bay current was established over the north of the
Bay and in Bengal about the normal date. A storm
formed in the north.west of the Bay in front of the advan-
cing current, and the first burst of heavy general rain in
North-Eastern India accompanied the advance of this
storm.

The following gives the dates of the establishment of
the monsoon (7., of the commencement of the heavy
rainfall which marked the first burst of the monsocon) in
different parts of India in 1898 ==

Date of cem-
mencement of

ProviNCE,

the monsoon

rains in 1898.
Malabar . . . . . « oth June,
Konkan . . . . . . . 1oth ,
Kathiawar . . ' « 1oth "
Central Provinces (East) . o . . 14th
Central Provinces (West) . . . . TIoth
Central India . . . . . + 10th .
Rajputana « . . . 1r1th »
Bengal . . . . . . 16th o
Chota Nagpur. . ,, . . . 16th ”
Bihar . e . . 18th '
North-Westem Provmoes . . . 11th

”
”

The rains held with unusual steadiness throughout
July, August and the greater part of September, In

East Punj ab . - . . . . I Sth

" August and September the Bay current was directed .

more largely than usual to Burma and North-Eastern
India, and the Arabian Sea current to the Peninsula,
- The rainfall was hence considerably below the "normal in
North-Western and Central India during these months

and the monsoon currents finally retreated from these
areas earlier than usual.

The following gives the approximate dates of the
termination of the rains in Northern and Central India ;e

Date of termination

PROVINCE. of the monsaon
rains in 1898,

East Punjab . +  16th September
North-Western Provmces . . 23rd
Bihar . . . . 15th October
Bengal . . . o . 16th
Rajputana . o e e 16th September
Central India . R 17th »
Central Provinces . . . 3oth »

Bombay . +  27th October

The following is a bnef statement of the chief features
of the rainfall in India, month by month, during the south-
west monsoon period of 1898.

Fune.—~The advance of the monsoon currents over
the Arabian Sea (the continuation of the south-east trades)
was very slightly later than usual. It began on the 27th
and 28th of May in the south-west of that area, The
advance gave rise to squally winds and much rain in
the centre of that area. This squally weather developed
into a cyclonic storm, which formed in about Lat. 114°N .
and Long. 504° E. on the 31st May and advanced along
a northerly track to the north-east coast of Arabia and
the West Mekran Coast of Baluchistan, and broke up
against the hills near the Mekran Coast on the 4th and
s5th. It gave heavy rain to Muscat, Jask and the hills
to the north of the Mekran Coast, .

The dispersion of this storm was immediately follow-
ed by the establishment of the monsoon rains on the
West Coast. Malabar began to receive heavy. rain from the
6th, and the Konkan from the toth, Heavy rain fell almost
contmuously from the gth to the 18th, and North
Kanara received exceptionlly heavy.downpours during
this period, more especially on the 14th and 15th.

The following gives the total average rainfall in the
coast districts from the gth to the 18th:—

AVERAGI ACTUAL RAINFALL DURING 24 HOURS

-
PRECEDING 8 A,M. OF B

e
%

Qs

. ] "6-

o 2 % g 5 51 & 5 s | =0

2| 2131321823858

4 1 2 - - - - - - = ED

° £

Disteicr. | &) 8| ¢} &} ¢} ¢l & 3 8l |83
3 =) = E) o a =1 ] El==

- — —_ - —e e — - - Ll de

£ €/ €] S £) 15| =] E]lsl°z

Sl S|z | E| B ¥ B8 EIB]FE

X,

Ins. | Ins.| | Ins.| Ins. | Ins, | Ins, | Ins. [ Ins.| Ins.] Ins.| Ing
Malabar .| 161 ] 118 | 104 [1°51 2398 | 325 {210 | 1718 | 14| 1°60 | 17738

2

South Ca- ji12°28j|
nara
North Ka- 2°70 | ¥%34 | 2°55 | 3°24 i 1°96 | 3°29 | 1°40 | 1°15 | 1°61 | 2'87 | 2161
nara
Ratnagiri «{o0'5719°28| 472 |2'25]32°27 | 6701 | 5°g0 | 3'90 | 406 | 1°65 | 33'63

2'56 | 238 | 3°07 | 4'05 | 3°87 | 1°08 | 2'53 | 3°67 | 27°17

Kolaba .|049| 110|186 |0'87 | 1°40 | 452 318|432 13°31{2°34 | 23'39

Thana «|o185]0'40] 200078 | 0°83 | 3°66 | 1°55 | 288 {1°37 | 2°02 | 14'64
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The humid current extended rapidly into the interior,
and gave moderate to heavy showers in Berar, the Cen-
tral Provinces, Central India, Rajputana and the East
Punjab during the latter part of the second and the third
week of the month. The strength of the current fell off
rapidly on the West Coast on the 17th and 18th and was
considerably below the normal from the 1gth to the 26th.
Concurrently with this change occurred a contraction of
the area of rainfall due to this current. A break in thé
rains (with northerly to westerly winds) set in over the
Punjab, Rajputana and Central India on the 18th and
1gth, and in Berar, the Central Provinces and the Deccan
on the 21st. Light showers fell in the West Coast districts
during the period of the break. Winds increased again
in force on the 26th and 27th, and rain recommenced in
the Deccan, Berar and the Central Provinces on the 28th
and extended northwards into the East Punjab at the end
of the month,

The rains in Bengal commenced in the usual manner
with the formation of a storm in the north of the Bay.
Its advance across the coast into the interior gave the first
heavy burst of rain in North-Eastern India. The storm
followed an unusual track, advancing across the Orissa
Coast on the t5th, The centre marched along a curved
path through South-West Bengal on the 16th and 17th,
and Central Bengal on the 18th, and broke up in North
Bengal on the 1gth and 20th. It travelled with unusuaj
slowness (atan average rate of about three miles per hour)
and gave a very heavy downpour to the whole of North-
Eastern India,

The following gives the total average rainfall received
in each of the sevea divisions of the province of Bengal

from the 14th to the 21st :—

AVERAGE ACTUAL RAINFALL DURING 34 HOURS
PRECEDING 8 A.M. OF

Total of period 14th to21st

D . 1 ] 3 3 < g o o
IVISION 213 % :.%- 3 g\ - )
- 4 4 o
g H ] 2 g 8 g g 2
=] = 3 L ] 3 S -
sl l=ilslal (=% |58
- —= v
V! - - ey - el 2 =3
b3 2 g Py 2 2 & H -
Inch. | Inch, |Inches.{lnches.|lnches.[Inches.|Inches.|lnches.|Inches.
Eastern Bengal{ o'17 | 045 | 068 ) 1’83 | 3'09 | 2°43 | 1'62 | 1°61 [111°88

North ”» 37| 055 0'37 | 052 |. 1709 | 162 2'gt | 2'36 | g'69
South-West ,, 009 { 0723 | 0'47 | 1°53 | 1°05 | 2°36 | 0'39 | 0'09 | 7'11
Chota Nagpur . o] 016| 053 299 | 3'88 [ 1°23 | 0’14 | 0'04 | 8°97

Orissa . .| o42|0g0| 127| 019 | 0’13 | 0'37 | 0’01 o 329
South Bihar .| o'38 o] oio| 035 o'50 | 0'52 | 0°36 | 012 | 2°23
North ,, 0°54 | 0°03 | 0%5 | 0’11 | 0°33 | 0'70 | 1°05 | 0'39 | 3'19

Very heavy downpours were received, more especially
in Chota Nagpur, of which the following are examples :—

Rainfall
. during 24
DisTRICT. Station, Date. hours pre-
ceding 8 A.M.
of date.
Inches.
HAZARIBAGH . . .| Chatra » . «| 17th June 1898, 12°39
ManNBHUM. . . . | Purulia « . .| 18th ,, ” 17°27
" Jhalda +  «  «{ 5 0w w 12°88
BANKURA . . . | Bankura . o m w " 12°48
. Khatra . . . 2 » 33 10°37
CHITTAGONG . .|{ Kodala , P P 2 10°20 .
MURSHIDABAD . .| Kandi . . o] 10th ,, 3 11°52

= ‘

The humid winds, as already pointed out, retreated from
North-Western India on the 18th and 1gth. After the
breaking up of the cyclonic storm in North Bengal, the
humid current from the Bay was chiefly determined to
Bengal and Assam, arid North and East Bengal received 2
heavy downpour from the 21st to the 23rd. The break in
the rains initiated in Upper India on the 18th, extended to
Bengal on the 25th, and fine dry weather prevailed over
the whole of Northern and Central India until the 28th.
The humid currents strengthened irn the coast districts
on the 26th and 27th, and extended rapidly into the in-
terior on the 28th and 29th. Rainfall was again fairly
general on the 3oth,

The rainfall of the month was in excess in the West
Coast districts and normal in the Central Provinces
and the Punjab. It was in slight to moderate defect in
Central India East, Rajpuytana, the Madras Presidency,
Berar, Khandesh and Hyderabad. Tbe 'Bay current
gave normal rain to the Gangetic Plain and Bengal, and
decreased rain to Burma,

The following gives a brief summary of the data showing
roughly the distribution of the rainfall of the month :—

RAINFALL.
AREA. Average | Average | Variation |t ercpr:gage

j actual, normal, { from va;::nl!on

une 1598, June. normal. | oL

Inches, Inches. | Inches.
Burma . . . . . 23°71 27°05 —3'34 —-12
Bengal . . e . . 15'72 14'71 +1°01 + 7
Assam . . . . . 17°17 19°54 -32'37 —-12
North-Western Provinces and |~ 471 | . 43t +0'40 +9

Oudh.

Punjab = . . . . . 150 1°68 —0"18 -11
Rajputana . . . . . 1’19 2'50 -1°3t —52
Gujarat . . . . . 928 6°26 +3'02 +48
Centrallndia . . .+ .| 454 6'52 -1'g8 -30
Kathiawar . . . . . 377 3'26 +0°'51 +16
Konkan . . . . . s1°12 27°14 +3'08 +15
Khaodesh . . . . 437 569 —1'32 —23
Bombay Deccan . . . . 71 580 +1°31 +133
Berar . . - . . . 574 717 —1'43 -0
Central Provinces . . . 727 2°97 —0.70 -9
Hyderabad . . . . 382 |- 50§ ~1"23 ~24
Madras . . . . 7'c6 7°41 -0°35 -5
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Fuly —The Bombay current was of normal strength and
even steadier than usual on the mean of the month,
It was vigorous during three periods, v73., from the 1st to
7th, the 13th to the 23rd and the 2th to the end of the
month. It extended to its utmost limits in Upper India
during the month, and gave somewhat heavier rain than the

normal over the whole area which obtains its rain
supply in July from this current, with the exception of
the greater part of Madras, parts of the Punjab, East
Rajputana and Central India. The rainfallin the West
Coast districts was very heavy in the second period.
The following gives data in illustration s~

AviRAGE ACTUAL u?:r::nogv:::: 24 HOURS nxcnx‘uo Totatof
Dumaicr, & 3 July
i it ot ot ot |t ottt |

Inches. | Inches. | Inches. | Inches, | Inches, | Inches. | Inches, | Inches. | Inches. | Inches.| Inches.| Inches,

North Kanara . . . . .| o8 | o74 | o6o | o048 [ o094 | 74 | 116 | o8 | 136 | o064 [ 076 to'10.
Savantvadi . . . . cvas | vs6 | 328 | o096 | wog | 18t | 118 | 290 | 410 | 212 | 4% | 2sm
Ratnagii . ¢ o . . o o061 | 367 | 235 ( 154 | voB | 116 | ©77 | 213 | 435 | 497 | 435 26'97
Kolaba . . . . ol 334 450 235 221 zo1 '59 197 274 526 718 4'53 37's8
Thana « + « » « | 245 | 255 | 086 | 155 | voq | o83 | o097 | 053 | a29r | 441 | a0z 23°00
Broach . . . . . o o19 1’40 026 o018 038 0'02 0’72 0’96 1'76 0’30 369 976
Surat . .A . . o | 066 0'14 0'23 0’11 o7 023 077 068 0's5, | o062 353 77¢

The distribution of the rainfall in Northern India was
chiefly determined by three cyclonic storms. The first
formed on the 3oth June and 1st July at the head of the
Bay, and advanced through Chota Nagpur, Central Indi2
and Rajputana into Lower Sind. Bengal, Bihar, Chota Nag-
pur, the North-Western Provinces, the Central Provinces,
Central India and Rajputana received general rain during
the advance of this storm from the and to the 7th. The
dispersion of the storm was also followed by a brief period
of general rain in Upper India from the 1oth to the 13th.

The second depression formed in Central Bihar
on the 13th and 14th during a period of heavy rainfall in
Bihar and Bengal. It marched from Bihar across the
North-Western Provinces, Rajputana and Sind, and gave
moderate to heavy rain to Bihar, the North-Western
‘Provinces, Rajputana and bind.during the period from
the 14th to the 22nd. Moderate rain continued in Upper
India until the 24th,

The third depression of the month formed off the
coast of North Madras and advanced westwards into the
North Deccan. It formed much further south than storms
usually do in July. The Deccan and Northern and Central
India received moderately heavy rain from the storm. Its
dispersion was followed by an influx of humid winds into
North-Eastern India, and Bengal,Bihar and the North West-
ern Provinces obtained heavy rain from the 27th to the end
of the month. The rainfall was generally in excess in the
interior of the country, more especially in the North-
Western Provinces, the greater part of the Punjab and
the Deccan. It was somewhat irregularly distributed in
the coast districts, but wason the whole normal in amount,

It was less than usual in Assam, Central, North and
East Bengal, Orissa, North Bihar, the South-East Punjab,
Punjab Hills, East Rajputana, Central India and South
India. :

The following table shows apptoximately the general
character of the rainfall distribution of the month: -

RAINFALL.
Aea S | A | varton SIS

1898, July. normal, normal,
Nl ol o
Bengal . . . . . 13°43 15'45 =303 -13
Orissa . . . . 9'01 11°67 —-1'76 -15
Assam N . . . 15 67 17'52 -~1'85 It
Bibar . e 12°47 12°95 -0'48 -4
Ngﬂ'g}\)’f]&cteﬁ Provinces ard| 12°63 t'7s +0°'88 + 7
Punjab ., . . . . 720 5'59 +161 +39
Berar . . . . 10°03 W1°59 156 -1y
Central Provinces . . .| 17'82 1597 ‘+ 185 +12
Rajputana P . e 6°43 6'st —~0'08 -1
Central India . . . 13°03 13°53 -0'50 -4
Gujarat . R . . . 1963 18'46 +117 + 6
Kathiawar . . . . 10°50 11'27 -—077 -
Konkan . . . . 4682 40'04 +6°78 +17
Bombay Decean. N . 0'44 939 +0°0§ + 1
Madras , . . . .| 70 7°61 40°32 +4
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August—~The Arabian Sea current was below its strength
during the greater part of the month. Its extension into
Upper India was hence very feeble, and drier weather
than usual obtained during the month in that area. The
current was determined to a greater extent than usual
across the Deccan, Berar and the Central Provinces. The
rainfall of the month under these conditions was hence in
marked defect in the Punjab, Rajputana, Central India
(West), North Bombay and Berar, and in moderate to con-
siderable defect in the Deccan, Southern India and the
West Coast districts.

The Bay current was more vigorous than usual, and was
also determined more to the east and north-east than
usual with the consequence that the coast districts of
Arakan and Burma received abundant and excessive rain.
Thus Arakan obtained an average of 5605 inches, 23°1§
inches above the normal. Numerous depressions of small
intensity formed during the month, as is usually the
case when a strong steady current obtains in the Bay
in July and August, These depressions formed in the
land area of North-Eastern India in limited districts of
heavy local rainfall, Thete were in all seven depressions
of slight to moderate intensity, and six of these formed
over the land. They almost, without exception, advanced
from Bengal across Bihar and Chota Nagpur into the

North-Western Provinces, and gave abundant rain to those .

provinces and also in a somewhat less degree to the
eastern and central districts of the Central Provinces and
the eastern states of Central India.

The rainfall of the month was hence in more or less
considerable excess over the whole of these areas and in
Burma,

The following summary of the rainfall data of the month
shows approximately the distribution and character of the
rainfall of the month ;=

RAINFALL.
Aema, Avetra.g]e Average | Variation | Percentage

:: ':l g normal, |  from variation

Sg 85 August, normal, from

1898, normal,

1Inches. Inches. Inches.
Burma » o . 29'73 23'19 +6'54 +128
Bengal . . . 18'04 14'10 +3'04 +28
Assam . » . 19°78 1750 +2°28 +13
Bihar o e 13°98 12°31 +1°77 +14
North-Westera Provinces 16°71 10° .

and Oudh o o . ’ oss | ree +s8
Punjab . . . 2'22 5'00 -—2'78 -—56
Rajputana . . . 226 6'76 ~4°50 —57
Berar . . . 429 889 =460 -~52
Central Provinces , . 13'58 11°76 +1°82 +15

RAINFALL®
Asza. Average | Average | Variation | Porcentage
Augusz normal, from vafrrl::rlwon
18g8, Auguyst. normal, normal,

Central India . . hcxh ;Sés lnc‘hze.sz.“ ln-ci-h::'jx +12
Gujarat .« s . 6’01 0'28 C—327 —35
Kathiawar R . 3'10 6'28 —3°18 - 51
Konkan . . . 1770 ‘ 23796 —626 -—26
Bombay Deccan « . 364 614 —2'50 -4t
Madras . . ol 4’02 648 —2'46 -38

September.~As in the preceding month, the Arabian
Sea current was feebler than usual and was diverted from
North-Western India and determined more largely to the
Peninsula than usual. The chief periods of rainfall due to
this current were the 1st to the gth 1oth to the 16th, and
the 2oth to the end of the month. ;

During the first and third periods the rainfall occurred
chiefly in the West Coast, Deccan and Southern India.

In the second period the humid current gave moderate
rain to the Deccan and also to North-Western and Central
India, This was the last general rain of the south-west
monsoon period in North-Western and Central India, where
the rains hence terminated on the 16thor 17th of Septem-
ber, somewhat earlier than usual,

The rainfall of the month was in considerable defect in
the Punjab, Rajputana, Central India, Berar and the Cen-
tral Provinces. It was, on the other hand, in moderate to
large excess in the West Coast, the Deccan, Madras
Coast and Southern India. .

The Bay current was of normal strength in September,
There were three periods of general rainfall in the Gan.
getic Plain and Bengal. The first was from the 3rd to the
1oth.The chief feature of the period was a very heavy
downpour in North Bihar on the 7th and 8th, The follow-
ing gives average data for the districts in which it occur. -
red :—

RaINFALL OF PERIOD,
DistrICT.
Sebtember 1808, | Semmanbicth s,
Inches, Inches,
Saran . « . . . . 612 1146
Champaran . o . . 9'63 16°96
Muzaffarpur . . . . . 484 1031
Darbhanga . . . . . 1'36 6'y7
Purnea . . . . . 5'25 1484
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The rainfall of the second and third periods accompanied
the march of cyclonic storms. In consequence of the
earlier commencement of the increase of pressure accom-
panying the termination of the rains in Upper India, these
storms advanced alonz more northerly tracks than usual.

The first of these formed in the north-west angle of the
Bay on the roth and 11th, and advanced through Orissa,
Chota Nagpur and South Bibar into North Bihar. It
gave a heavy burst of rain in North-Eastern India and

excessive downpours in the sub-montane districts of North

Bihar and North Bengal when it was breaking up.
"The following gives average rainfall data for the 15th
and 16th in the districts in which the fall was most exces-

sive :

AVERAGE ACTUAL RAIN- ToraL
FALL DURING 24 HOURS | RAINFALL
PRECEDING 8 A.M. OF | OF PERIOD,
Di1sSTRICT, 15th Sep- 15th and
tembes 16;11 Segtem- 16th Sepe
18¢8. er 1898, e mber 1898,
1nches, Inches, Inches.
Pornea . + & o 547 377 924
Cocch Behar « .. . . 0’50 525 575
Jalpaiguri . . . . 072 514 5'86
Rangpur . . . . . 0'53 1'89 2°42
Dinajpur . . . . 117 2°34 3'51

The second storm formed at the head of the Bay on the
17th and: 18th, and advanced through Chota Nagpur and
South Bihar into the central districts of the North-West-
ern Provinces. ' It gave a general moderate burst of rain
to North-Eastern India, and the rainfall was more equally
distributed than that of the preceding storm and charac-
terized by the absence of cyclonic downpours.

" The rainfall of the month was norfal or in slight excess
in Burma, Assam, the North-Western Provinces and North
Bombay, in moderate defect in Orissa, and more or less
considerably in excess in Bengal, Bihar and Chota Nagpur.
The excess was very large in North Bengal, Sikkim ard
North Bihar,

The following gives comparative data for the larger prov-

inces :—

RAINFALL,
AREA. Average® .
actual, 1 ﬁzf::ﬁﬁe Variation P::::gg::ge
$ ]
Se;:tst;rgl.ber September. from normal. from normal.
Inches. Inches. Inches.
Burma. . . B 14°43 15°35 -~ 092 - 6
Assam « . . 13'87 13'80 + 0’07 + 1
Bengal . « ¢ o 14'82 1104 + 378 + 34
QOrissa . . e ] 875 12’70 —395 — 31

v

) RAINFALL,
Aszi. il | Avesge | varation | Pecimege
Selitszxg.ber Septeml;er. from sormal.l o sormal.
Inches, Inches. Inches.
Bihar . . . 19'63 812 +11°51 +142
Chota Nagpur . . 984 21 | + 163 + 20
North-Western Provinces 7'53 6'57 + 098 + 15
ngb&:dh. . . . 194 2°'57 — 063 —- 25
Rajputana o+ . 2'30 2'69 - 0'39 - 14
Central India . . 5'46 7'09 - 163 - 23
Central Provinces . . 6'32 811 - 179 - 322
Berar . . N . 597 7°34 - 137 - 19
Gujarat . . . .| 758 803 - 045 -6
Kathiawar . . 479 4'70 + o'0og + 2
Konkan . . . . 20°42 14'96 + 546 + 36
Bombay Deccan o . 855 553 + 302 + 5%
Madras . . . . 7‘64 536 + 328 + 34
October.~The rainfall of this month in North-Eastern

India forms part of the precipitation of the south-west
monsoon proper, and is of great importance and value for
the rice crops. In the Peninsula it belongs rather to the
precipitation of the retreating south-west monsoon, and
should be taken in consideration with the rainfall of
November and December in estimatingits value for the
rice and other crops in Southern India and the Deecan,
The rainfall for October is hence included in the estimates
for the present period and the following period—the retreat-
ing south-west monsoon,

The Bombay current as a rain-giving current was much
weaker than usual, and withdrew on the 3oth September
and 1st October from North Bombay, Berar, the Central
Provinces and the Deccan and hence considéerably earlier
than usual as it had already done from North-Western
India.

It gave moderate rain to the centre and south of the
Peninsula from the 1st to the 8th, and again from the
2and to the 31st. No rain fell over the Punjab, Rajputana,
North Bombay and Central India, and the rainfall of the
month was in large defect in the Central Provinces, Berar
and the Deccan, and in slight to considerable excess in
the south of the Peninsula. -

Weather wasless disturbed and more free from storms
in the Bay than usual, One storm (of considerable inten-
sity) formed inthe centre of the Bay, and advanced to the
Circars, where it recurved passing north-eastwards along
the coast districts to South-West Bengal and thence into
Central and North Bengal. It gave moderate to heavy rain
in the districts through which it passed and alsoin Cachar
and the Assam Hills. This was the last burst of rainin
North-Eastern India received from the south~west monsoon
of 1898, and the rains terminated in that area onthe 16th,



770 ANNUAL SUMMARY, 1808,

The rainfall of the month was in excess in the areas
passed over by that storm, viz., North Madras, Orissa,
Bengal and also Assam. Itwas scanty and more or less
in defect in Chota Nagpur, Bihar and the North-Western
Provinces, and in considerable to large defect over the
greater part of Burma,

The following gives data showing the variations of the
rainfall of the month from the normal in the larger prov-
inces ;=

RAINFALL.

Average .
Average| Varia-

AREA. a(c)?t:)l_’ normal,| tion
ber Octo- from

1868. ber, {normal.

Percent-
age
variation
from
normal.

Inches. | Inches. | Inches.
Burma . . . . . . . 4'72 814 —3'42 | ~— 43

Assam . . . . . . . 6°27 491 | +1°36| + 28
Bengal . . . . . . . 620 455 +165| + 36
Bihar . . . . . . 1'04 2'74 | —1'70 | — 62
Chota Nagpur . . . . . 2'02 2°92 | ~-0'09 | — 3t

North:Western Provinces and Oudh, .| 0716 152 | —1°36 { - 89

Punjab « . . . . . o 0’31 | —0"31 | —100
Rajputana . . . . . . o 021 | —0°21 | ~100
Central India . o+ + o« . . 002 1’57 | ~1'55 | ~ 99
Central Provinces . P . . 0'62 200 | —1°38 | — 69
Berar . . . . . . . 0'28 2°49 | =231 | — 89
Gujarat . . . Co . . ° 1436 | =1°36 | —100
Kathiawar . . . B . [ 0'6g | —0'69 | =100

Konkan . . . . . . . 335 552 | —2'17| = 39
Bombay Deccan . . . . . 4'09 500 | —0'9I | — I8

Madras. . . . . . . 819 734 | +0'85 + 12

The following gives the chief features of the distribution
of rainfall for the whole monsoon period, June to Septem-
ber and also June to October, in India.

(1) The rainfall of the period was in slight to moderate

excess in the coast districts of Burma, as is
shown: below : —

. RAINFALL OF PERIOD,
JUuNR TO SEPTEMBER, JUNE TO Ocroser.
) N = © - =
DrvisioN, E] g s_ :g E g 5 5,5
k] 8 hal N ] 8 - |-
:3 g e, |eg. @ & J
L O3 loSw| & o o~ O~
g § | FE(ofE g4 § | 3E|cEE
2| 2 | G2 |efE 9| 2 | 58 (vE8
< < > la <" | < > "
) Inches. 'Inches. |[nches. Inches, |Inches. |Inches.
Teuasserim ., 150°94| 139'14 |[+11'80| + 8 | 157°70 | 15002 | +7°68] + §
Lower Burma .} 85773 | 68'a8|+17°45| +26 | 89'62 | 7729 | +12°33] +16
Arakan .| ¥55'61 | 144°38 {+11°33) + B | 161°01 | 154°08 | + 6°03| + 4

“(2) It was on the mean of the whole period, June to
October, in slight defect in the interior of Burma
and in Cachar and the Assam Hills :—

RAINFALL OF PERIOD,

JUNE TO SEPTEMBER. June o OCTOBER.

- - - - L]

Drvision. 3 g E lwE | 3 g § |w§

8 5 = ss | # s < |8=

o -1 g « a = -]
. | = o . s Y
.0 % | £E (028 & | & | 89 53
g o S E (V2B g < <8 |usg
e8| ¢ €3 85 8| ¢ 353|538
a - 3 S =} o > Z - Z = ] Y >8

Inches.‘lnches. Inches, Inches. |Inches. (Ieches.

Central Burma .| 4184 | 44°66 | — 2'83| — 6 | 4471 | 5083 | — 6'12] —12
Upper ,, .| 3028 | 3205 | —1°77| — 6 | 34'94| 36'99 | — 2'05| — 6

Assam (Surma). | 75'35 | 79'45 | —4'10f — 5| 81’17 8531 — 4'14| — 5
Assam Hills .| 9080 |101'43 | —10°63| —to | 101°69 | 109°25 | — 7°56) — 7

(3) It was in slicht to large excess over nearly the
whole of the Gangetic Plain, Chota Nagpur,
Bengal and the Assam Valley. The following
gives comparative data ;—

RAINFALL OF PERIOD.

JUNE TO SEPTEMBER, June To OcTOBER.

0 [ . [
- — - N - — e o,
DivISION. ] g H 32 | g g 58
- o - > = = >
-t et ot 3 -
] o v g ] 5] o g
1 e a w3 & -} e . =8
v v a— |S& o [ o3 |18=
o, b 59 |E% », | w [ 3¢ [g
S 00 @ 8 E |08 s 9o o “E |08 -
R s |98Ql §2 | © £ |8eg
S| 2 S8 |EEE| S| = 82 (528
< < > a < « > 2
Inches.|lnches.| Jaches. I~ches.|Inches.| Inches.

Assam  (Brahma- | 5761 | 57°25 [ + 0°36 | + 1 [164°32 |6i'21 | ¥ 311 4 3
putra),
Eastern Bengal .|73'52 (6218 +11°34| +18 | 82'53(67°80{ +14'73| 422

Deltaic » 45°63 | 43'16 | + 34 + 8153604767 + 593 412
Central ,, 52°05 42'54 + g21| +21 {56981 46°35| +1063| 423
North . 7576 | 72°98 | + 2778 | + 4 | 7965|7752 | + 213 | + 3

Chota Nagpur .| 50°50 | 44'57 | + 5793 | +13 | 52'52 |47°49 | + 503 4 18
South Bihar .| 40'81 | 37°20] +12°61| +34 | 50703 |39°82] +11°1s| 428
North ,, 53°10| 44°32 | + 878 | +20 | 540514717 +6'88) 415

North-Western 47°85| 3380 +14°05| +42 [47°01 (3598 | +11°93| +33
Provinces (East).
Oudb (South) .| 41%05| 3213 | + 8'92| +38 | 4150|3373 | + 777 | +23

» (North) o1 47°63 | 34'28 | +13'35| +32 {4774 |35'89 | +11°85! +33

North-Wes te r n-| 3956 | 31°53 | + 803 | +25/39'79{32°57 | + 7'23| +22
Provinces (Cen- ol
tral). :

North-Western | 52913673 | +16'88 | +44 | 53'07 [ 39°60 | +13'47 | +34
Provinces (East
Submontane).

North-Western|41°76 [ 4034 | + 1°:23 | + 4 4184|4107 + 077 | + 2
Provinces {West
Submontane), )

North We ste rn|62:08|49'16| +12°g2| +26 (62°63]5067 | +11'96| +24
Provinces (Hills),

The excess was large, 33 per cent. or 'more, in Oudh
North and the two eastern divisions of the North-Western
Provinces.

(¢) The rainfall of the period was, relatively to the
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normal, in moderate to large defect in Rajpu-
tana, the South and South-East Punjab and in
slight defect in the west division of the North-
Western Provinces, Central India, and the
West, Central and Submontane Punjab and the
Punjab Hills. The following gives comparative
data -—

RAINFALL OF PERIOD.

JUNE TO SEPTEMBER,

June TO OCTOBER

Davision. E] FIRIN: 58 ] [ S g 8
-~ bl Ed T
S0 8T sE ¥ | BT |sE
e g | 85 |8 | g e | E5 (5£
s, o S € o Y 17} Bl o € o
Soo s g8 |eZ.= Bad g S8 |88
83| ¢ | 55 |55E/ 88| & | &8 |sEg
" z SE @« z= z ge |fw
. Inches |Inches.| Inches, juches.|Inches | inches,
South-East Punjab | 1328 | 20°40 | — 7°12| —35 | 13'28 | 20°76 | — 7°48 | =36
South » 960 | 13700 | — 3’40 —26 | 9601321} — 361 | —27
Central . 12°11 1 1365 | — 1°54 | —I1 | 12°11 | 14'00 | = 1°8| —14
Punjab (Submon-|22'54| 24’05 | — 1'51| — 6 | 22°54|20°43| ~ 18} = 9
tane). i
Punjab (Hills) 42°45 | 44°53 | — 208 | — 5 | 42'51{45°43} — 2'92| — 6
West Punjab 544) 6'15] = 0'71| —12 | 544 625 — 0'81| —-13
North-We stern|204212352| — 3'10| —13|20°42|24°06 | — 3'64| =15
Provinces({West). i
Central India, | 36768 1 30°38 | — 2°70| — 7 | 36'70 | 40°95 | — 4°25| —10
(East).
Rajputana (East) [17°27|2585| — 858 —33 {17°27| 2619 | = 8'92| —34
an Central
India (West.)
Rajputana (West) [ 705 | 11°06 | = 4'01] —36 | 7'05[11'13| — 4°08 | —37

The deficiency was largest and most pronounced in

Rajputana and the South-East Punjab, in which it was
upwards of 30 per cent. below the normal,
(5) It was below the normal in Gujarat, Kathiawar,
Khandesh, Berar and North Hyderabad. The

following gives data in illustration :—

RAINFALL OF PERIOD,

JUNE TO SEPTEMBER.

JuNE TO OCTOBER.

- -t g8
D1VISION. ] g s
i 5 | =
© & g .
2. & £
‘Sg | 8 ) 9E
< [ t
»® > t g
<" < g
Inches, Inches.| 1nches,
Gujarat . «| 42°50 | 42°03 | + ©0'47
Kathiawar . .| 2216 [ 25'51§ — 3°35
Khandesh . 2764 | 26°42 | + 1°22
Berar . . .126°0334'99| — 896
Hyderabad (North)| 26°77 | 29°78 | — 3°01

ation from nor-

Percentage vari-
mal.

- -
: |7
‘a =
@ 2
© ®
o, ta
gof | ®
s ©
>R >
< <

Inches,|Inches.

42°50 | 43°39
22°16 | 2620
27°85 { 30°03
26°31 | 37°48
27°49 1 32'53

Variation from
normal.

ation from nor»

Percentage vari-
mal,

-2
—15
-7
—30
—-15

The deficiency was most marked in Berar, in which it
averaged 30 per cent.
(6) It was in slight excessin the central division of the
Central Provinces, and normal or in slight

defect in South Hyderabad and the western and
eastern districts of the Central Provinces ;—

RAINFALL OF PERIOD.

June TO SEPTEMBER. JunNE To OcCTOBER.

= . |8 2% | F . | E 8
DivisioN. E = 8 EEl3 =~ 5 2
b+ £ he 5| 8 g - g ‘3‘
o 8 L 8 ©
= g a 8§ s o :’gg
Sl % [SF (888, | & |87 |83
g2 2 |SE|8s|[£%| & | 25 |¢¢=
2a 4 2 | g8 | 8% > ag |53
< < > a < < > &
Inches.! Inches.| Inches. Inches.| Inches.| Inches.
Central Provin- | 3097 | 39°97 o o 40°10 , 42°05 | —1'0% et}
ces (West). :
Central Provin-| 51°7t | 46°95 | +4°76 | +10 | 52'01 | 4880 | 4+3°21| +7
ces (Central ).
Central Provin- | 43°38 | 44'49 | —1°21| — 3 | ¢4'72 | 46'55 | —1'83| —4
ces (East).
Hyderabad 24'74 | 22°36 | +3°38 | +11 | 25°96 | 25°43 | +0°'53| +3
{ South).

(7) It was more or less considerably in excess over
nearly the whole of the centre and south of the
Peninsula, including Mysore, Madras (except
the Madras Deccan or central division), the
Bombay Deccan and Konkan, as is shown
below : —

RAINFALL OF PERIOD.

JuNE TO SEPTEMBER. June 10 OCTOBER,

= ; g A g 4
DivisioNn. ] - s 28 (] = s 2 g
F ElT S5 E |- £35
€ |5 IR 4
5 |2z | B8 AP
8, W | 2F [ EE 8. & | £% 88
g € | sE|gg (g9 | ¢ [2E|%g
S| 2 |52 |s2| 82 2 | He &S

< < = (9 < < = &

. " =
Inches.| Inches*|Inches, Tnches-| Inches. | lnches.

Madras  East| 26'54 | 25'83 [ +0'71 | + 3| 32°90 | 81°59 | +1'31] + 4

Coast (North).
Madras (Central)l 14’10 | 1544 | —1°34| — 9 | 15'03 | 20°99 | —5'07 | ~24

Madras  East| jo's51 | 10° —-0'20| — 2 . "§2 Y, + 13
Coast (Central). 5 7 1096 2,25 rou

Madras East| 16°76 | 1533 { +1°43 | + 26° * .
Coast (Sauth). 7 ® 9% | 207 4338 +14

Madras (South) | 687§ 639 | +048| + 8| 1687 | 1243 | +4°44] + 36
Mysore . o| 2432 | 2047 | +3'85| +19 | 29'88 | 25'99 | +3'89| +1§
Bombay Deccan | 38'74 | 26'86 | +1'88 | + 7 | 3283 386 | 4097 | + 3
Konkan | 136%1 | 106°50 | +9°01 | + 9 [119°36 | 11162 +774] + 7

(8) The rainfall of the period, June to Oct;t;e;—v_v;
below the normal in 26 out of the 57 meteo-
rological or rainfall divisions. The deficiency
was small in amount in  the majority of these
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divisions, but exceeded 25 per cent. in the
divisions for which comparative data are given

below :—
RAINFALL OF PERIOD.
Division. ot
Average Average Variation | Percentage
actual, gi from variation
1808. normal, normal, [from mormal.
Inches, Inches. Inches.
South-East Punjab . 13°38 :20°76 — 7'48 -36
South Punjab . . 9'6o 13°21 - 3'61 —27
Rajputana (East) and 1737 261 — 892 -34
Central India (West), ° .
Rajputana (West) . N 7°05 11°13 - 48 -37
Berar . . . . 26°31 37'48 —11°17 -30

(9) The rainfall of the period, June to October, was
above the normalin 31 rainfall divisions and
was more than 25 percent. in excess in five
divisions, for which comparative data are
given in the following table :—

RAINFALL OF PERIOD.
Divisiox. Average Average | Variation | Percentage
actual, norma[i' from variation
1898. * normal. [from normal,
Inches. Inches. Inches.
South Bihar . . . 50'93 39'82 +11°11 +28
No;:th-Western Provinces| 47'01 3598 +11°93 +33
(East).
Oudh (North) - . 4A7'74 3589 +11°85 +33
N.-W.-)P. (Fast Submon- 53'07 29°60 +13'47 +34
tane).
Madras (South) . . 1687 12°43 + 4'44 +36
IV. The vetreating south-west monsoon

period.—The monsoon currents, as already stated, with-
drew from Upper India in the third week of September
and from Bengal, Burma and the Deccan in the third or
fourth week of October,

The humid south-west current in the . Bay was chiefly
determined in.the last week of October, and in November
and December by the pressure conditions to the south-
west of the Bay, the Coromandel Coast districts and South
India. The chief feature of the period was the compar-
ative absence of cyclonic storms. A small cyclone of
moderate intensity passed west-north-westwards in the
second week of October from the centre of the Bay to the
Circars coast, where it recurved and passedalong the
eastern flank of the East Ghats through Ganjam and Orissa
into South-West and Central Bengal, and filled up in
North Bengal on the 16th October. A cyclonic storm of
moderate intensity advanced across the centre of the Bay
to the Madras Coast in the first week of November,
and was followed by light to moderate general rain
over the centre and south of the Peninsula from the 5th to

the 16th of the month. Finally, a diffused cyclonic dis-
turbance formed in the south of the Bay on the 27th De=
cember, and advanced westwards across North Ceylon and
the southern districts of Madras, It gave a heavy burst
of rain in South Madras and Ceylon.

A cold weather storm of moderate intensity affected
Upper India in the last week of December. It gave light
tomoderate rain in the Punjab and moderate to heavy
snow in the Kashmir and Punjab Himalayas.

The rains practically ceased in Burma during the
fourth week of October.

The following is a summary of the more important
features of the rainfall of the period :—

(1) The rainfall of the period was in serious defect in
Burma. The deficiency was considerable to large in ac-
tual amount in October, The deficieacy, although small
to moderate in actual amount in November and Decem-
ber, was large relatively to the normal fall of the period :—

VARIATION OF RAINFALL FROM NORMAL DURING
DivisION. Total | Percentage
October |November |December afc&%ésdfo vafr::rt;on
1898. 1598. 1898. | December| normal of
1898. period.
Inches, | Inches. Inch. Inches.

. Tenasserim . . —5'41 —-1'34 o ~6'75 —35
Lower Burma . —~4°24 —3'58 —0°24 ~8*06 —70
Central ,, . .{ =—38r —193 -0'14 —5'88 —65
Upper ,, « . +0'11 —1°48 —0"66 —2°03 —35
Arakan . . . —2'85 —3°63 —0'32 | - —6'80 —61

(2) The rainfall of the period was in slight to moderate
excess in Orissa, Bengal (excepting the northern dis-
tricts) and the Assam Valley, chiefty due to the precipita-
tion accompanying the storm of the second and third

weeks of October. It was, on the other hand, ins light defect
in Cachar and North Bengal. The following gives data :=—

VARIATION OF RAINFALL FROM NORMAL DURING
DiVISION, : Total | Percentage
October |November |December | o period,| Variation
1858 1898 1898 October to from
: * *  |December | normal of
. 1848, period.
Inches, | Inches. Inch. Inches.
Orissa o « +3°29 —2'07 —0"06 +1°'16 +14
Eastern Bengal . +3'39 —1°33 —0'19 +1°87 +26
Deltaic 5 » . +2°46 —0°01 ~0'09 +1°46 +26
Central , « o+ +142] =057} =—010| 4075 +18
North 0 . . =065 —0'03 —0'07 —0'75 -16
Assam (Sorma) . —0°04 —o81 —0°63 ~1'48 ~20
,» (Brahmaputra) +2°75 -0'33 +0°42 +3'84 +357
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(3) The rainfall of the period was below the normal in
the North-Western Provinces, Central India, Rajputana,
the Punjab and Sind. The deficiency was considerable
in the North-Western Provinces and Central [ndia due to
the absence of rain in October. The following gives
data :—

VARIATION OF RAINFALL FROM NORMAL IN
AREA. fTot:«;.ld Percentage
October {November {December (gctggl:: to vafr:::lon
1898. 1898 18%8.  |December| normal of
1898, period.
Inches. Inch. Inch. Inches.
North-Western Prov-] —~1°37 +0°06 +0'02 —1'39 -67
inces and Oudh.
Central India . —-1'55 -0'34 —0'1t -32"00 -8z
Rajputanra . —021 —016 | +o024 -—0°13 -—23
Punjab., . .| =—oar -0'21 +0°2§ —0°27 -3
Sind . . | —0'03 —~0'07 —0'08 —0'18 —86

(4) Therainfall was in large and serious defect in
North Bombay, Berar, the Central Provinces, the Konkan
and the Deccan. This deficiency was due to the early
withdrawal of the monsoon currents from these areas ;—-

VARIATION OF RAINFALL FROM NORMAL IN
D1vision, Total | Percentage
October |November [December C())ftp?()df vafnat:ou
1898, 1898. 18¢8, |porover top  from
December [ normal of
1848, period.
Inches, Inch. Inch, Inches.
Berar . . . =221 —0°52 ~0'54 -—3°27 —89
Central Provinces . —1°37 —o0'40 —030 —2'07 —74
Khandesh . . ~3'40 —0'52 —-0°34 —4'26 —84
Gujarat . . —1°36 —0‘11 +0°12 —~1'35 —84
Kathiawar . . —~0°69 —0°26 +0°34 —0'71 —67
Konkan . . —-2'17 +0°'55 ~—0°02 —1°64 —24
Bombay (Deccan) . —0°gt —0'04 —0-26 -—131 —18
Hyderabad . . —1'04 +0°06 —0'45 —2'33 -5t

(5). The rainfall of the period was throughout in excess
over the greater part of Madras and in Mysore, as is shown
below :—

VARIATION OF RAINFALL FROM
NORMAL IN

Total offFercent

Division. period, | 3¢
Novem-| Decem- 2 lvariation

Olcsl:;ger o ber Oct&ber from
* 18¢8. 1898. | Dacom- no;;nal
ber 1893, period.

Inches, | Inches, | Inches. | Inches.
Malabar . . . of 1797 | +2°23 | —0'4t | +379 +136
Madras (South) « « . .| +3'06| +1°66 | +115 | +6°77 +42
5 (East Coast, South) o + x'-85 +9°78 | +3'01 | +15°54 +70
»» (East Coast, Central) .| +o'70 | +3°06 | +035 | +4'11 +19
» (East Coast, North) o +060| +1°31 | —0'94 | +0°97 +10
»s (Central) « e« o] —373| +1°33 | +0°34| =306} =25
Mysore . . . . o] 4004 | +4'01 | —0'30| +366 +42

The rainfall was in some cases very heavy. The follow-
ing gives the most noteworthy fails ;e

Rainfall
during
24 hours
preced-
ing
8 A M. of

PrOVINCE. DISTRICT. STATION, DarTz,

Inches.

MaDRAS .|Ganjam ., .|Rambah . ,|s1th October 1898 | 80§

M » Sompet . .| 1sth » 10°21
BeENGAL 24-Parganas . | Saugor Island .| 12th ,, » 9t
- Faridpur | PRaridpur . .| s3th » | 11°36
- Backergunge .| Bauphal . .| 14th » 926
» Mymensingh .|Durgapur . .| I5th ,, » | 10°50
MaDrAs . | South Arcot .| Cuddalore . 6th November ,, 894
' s Vanur . ol s »”» 0 880
» ” Manambadi o e e » | 868
» Nellore . .[Kandukar « .| 7th ,, 3 | 10°36
» Godavari .| Razole . of Bth » | 1013
» » Narsapuram .| » o 9 845
9 Nellore . .| Rapur . .| 1st December ,, | 11°08
»» Cuddapah . |Chitvel . .| » » | 840

Year.~The following is a brief statement of the varia-
tion of the rainfall of the year from the normal.

The rainfall of the year averaged 0'43 inch above the
normal for the whole of India.

The rainfall was in defect over the areas including
Central and Upper Burma, Arakan, Assam, North Bengal,
Sikkim, Orissa, the North-Western Provinces (West), nearly

0
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the whole of the Punjab, Rajputana, Central India, North
Hyderabad, Berar, Khandesh, the Central Provinces (West
and East), Kathiawar, Sind, Baluchistan, Malabar and
Centraland North Madras. The following gives comparative
data for the rainfall divisions in these areas in which the
rainfall was less than 10 per cent, in defect 1=

AVERAGE TOTAL RAINFALL DURING

THE YEAR.
DivisioN. Acto, . Vaf:i;tgon P:;f&l;.?:se
soral | Jrom,
Incl;es. Inches. | Inches.
Arakan . . . . .| 16786 178'04 | =10°'18 -6
Assam (Brahmaputra) . N 87°91 8882 | — o071 -1
Bengal (Hills) . . . o| 126°29 138'14 | =11'85 -9
North-Western Provinces (Waest) 25'56 26'33 | = 077 -3
Punjab (West) . . e . 808 88 | — 081 -9
» {(Submontane) . . 30°48 30°77 | — 029 -1
» (Central) e e 17°30 1888 | — 1°68 -9
Malabar . . . . .| 12559 127'12 | — 1°53 —1
Central Proviaces (West) . . 41°64 4465 | — 301 -7
» (East) . .1 4714 50°08 | — 2°94 -6
Sisd. . . . . . 5'53 599 | — 046 -8
Ceatral India (East) . . . 39°52 4343 | — 3'g0 —9

The rainfall was between 10 and 25 per cent. in defect
in 10 rainfall divisions in those areas, as shown below :—

AVERAGE TOTAL RAINFALL DURING THE YEAR,
prvsien. Actual, 1898. Normal. Va}:i;gon PS:i?:ttia‘)g“e
normal, not;r::l.
_
Inches. Inches, Inches,
Central Burma . . . 5116 5911 - 795 —i3
Upper Burma . 4134 45°67 - 443 —10
Assam Hills , . . 117°72 13818 —20"46 —15
Orissa . ., . 5468 61°77 - 7°09 -1
South Punjab . . 13°41 16°02 - 261 —16
Pusjab Hills . . 54°57 6201 - 74 —~12
Hyderabad (North) . 30°59 36718 - 5'59 -15
Khaodesh . . 3918 32'87 - 369 -u
Kathiawar . . 13°30 27°08 - 378 -14
Madras (Central) . . 33'43 26°30 — 287 -1

The rainfall was between 25 and §0 per cent, in defect
in the six divisions for which data are given below :—

—

AVERAGE TOTAL RAINFALL DURING THE YEAR.

s P
s ) ’ pormal. no‘;’;’;‘].
Inches. Iaches. Inches.

Assam (Surma) . . 93°65 126°83 —33'18 —26

South-East Punjab . 17°49 23°54 ~ 6'05 —26

Berar . o . . 27°50 - 40's6 ~13°06 —32

Baluchistaa . . 4°95 9’50 ~ 4’55 —48

Rajputana (East) and 19°79 2816 — 837 —30

éentlal India (West),
West Rajputana . . 834 12°53 ~ 419 —33

The rainfall was in excess in the remainder of India,
including 26 rainfall divisions or areas:—
1st.—The following gives comparative data for 12
of these divisions in which the rainfall was

‘between I and 10 per cent. in excess ;—

DivisioN.

Tenasserim . .

Eastern Bengal . .
Deitaic Bengal .
Chota Nagpur . .

North-Western Proviaces
(West Submontane.)
North Punjab .

Konkan R R

Bombay (Deccan) . R

Central
tral.)

Provinces (Cen-
East Coast (North) .
Hyderabad (South) .

East Coast {Central)

AVERAGE TOTAL RAINFALL DURING THE YBAR.

Actual, 1898, Normal: Vat:i:[:jon P::‘:'ie::;’ie
normal, nof,r;;nl.

Inches, Inches, Inches.

18g°27 172°95 +16°32 +9
92°98 8306 + 492 +6
02°40 60°58 + 1'82 +3
56°05 53'63 + 23°42 +5
49°12 46°29 + 2°83 +6
21764 21'27 + 0°37 +3
123°13 115°06 + 807 +7
3860 36°59 + 2'o1 +6
55'21 5051 + 370 t7
4117 39'57 + 160 +4
30°11 29°38 + o;73 +e
3822 35°'19 + 3'03 +9
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and.—The following gives data for the eight The following gives a statement of the variation of the
divisions in which the rainfall was mean tainfall of India (excluding Burma) during the past
between 10 and 25 per cent, in excess ;. 24 years i
AVERAGE TOTAL RAINFALL DURING THE YEAR.
D1VISION. Variation Percentage N
jati UMBER OF DIVI-
Actual, 1898. Normal, from va{:(a’:‘on . SIONS. RamNraLL.
normal normal,
Yrar, = = ° Varia- | Percent.
Inches. Inches. Inches. c| B & |Average|Average| tion age
X 2 & | actual. mormal. | frem | varia-
Lower Burma . . 104°92 9371 +11°31 +13 LA - o F“ normal [tion from
i) w ] normal .
Ceotral Bengal . . 63°32 5607 + 7°25 +13 [ Iz 2%
South Bihar . . . 53'65 43'88 + 9'77 +22
’ . T . | Inches.
North Bihar . . . 59°9% 52'05 + 696 +13 Inches. | Inches. | Inches
s . . +2°38] + 6
South Oudh . . . 4439 3610 + 839 +23 1875 N 8 | 4347 409 3
. X K —4 -1
North-Western Provinces 42°71 34°47 + 824 +24 1376 . . . 6 18 3660 | 4109 449
{Central). 1877 . . .| 10 14 36'81 | 4109 | —4'238 | w10
Mysore . . .| 473 3448 + 775 +32 88 . . o | 1| 6| ar43| arog| +634| 413
North-Western Provinces| 73'18 6118 +13'00 +20 08 . +1°6 +
(Hills), 1879 . e o] 16 2 6 42'7 41'09 1°69 . 4
— 1880 e . «f 13 v | 10 | 3983 4109 | =156 — 4
3rd.—The following gives data for the six divi- 1881 A T o | 4119 41009 | +0'10 °
sions in which the excess was between 1582 R BT : 6 | 4373| 4vog| +264| + 6
25 and 40 per cent : — #85  . . olu | 1| | ewor| aveo| —oua| e
1884 . . <] 13 10 42'83 4109 | 431773 + 4
AVERAGE TOTAL RAINFALL DURING THE YEAR.
1885 . . ] 15 7 4314 | 41°09| 417051 + 8
1886 . . .| 14 8 44°'11 4r°'09 | +303 + 7
. Ty Percentage . 1 +2421 4+ 6
Division Variation |~ 0 o o8 1887 P i | n 43’51 | 4l'09 4
Actual, 1893, Normal. from from 0 12 | 39'55| 4109 ~154| =4
normal. normal, 1888 . . o 3
1889 e e el 15| e 8 | 4350] 4109 #2741 | + 6
3890 . . .| ¥4 ] 8 41'77 | 41°09 1068 + 2
Inches, Inches. Inches. 1891 Y L 2 17 | 3755 4109 =354 | =9
North-Western Provinces| 50°06 3825 +11°81 +31 1892 . . .| 35 8 46718 4109, +509 | +12
(East). . 1805 . o o 22 | w | 1| 5016| 409 | +gor| 41
_ North Oudh . . . 5173 3895 +13'78 +33 1804 AT 6 | 47756 | 41009 | +647 | +16
North-Western Provinces 5623 42°63 +13°60 +32 . . —2°1 -
(East Submontane). 1895 . . . 5 17 3890 | 4109 9 7
: ‘09| =483 | —13
Madras (South Central) 37'83 29'S9 + 834 +18 1896 . e ol 7 2 14 3626 | 41709 4783
- L} ey 13 o
Madras East Coast|  57'87 4242 +15'45 +36 Bz . . o 10 ] 3 | 11 | 4004 | 49| —OUS
South) . . +0' +1
M(a.dr:S (South) . . 371 28'87 + 824 +39 1 1808 . . «! 10 3 10 41°53 41°09 43

©
»
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Concluding Summary.

I.—Cold Weather Period, January and Febru-
ary 1898.~The following table gives mean variation
data of the more important meteorological elements for
the cold weather period, January and February 1898 :—

JANUARY AND FEBRUARY 1898.

e =] -] o e =1 ey
g g |8 g g |8 °
3] a8 E . B £ g '?é:'
3 .18 s % 8 5
=P o a €=
T | F5 58| %8 |% |% 3
METEOROLOGICAL g E& | g3 gs | g g g2
PROVINCE. 56 ot | 50 =g £l e c.8
S5 |22 B5) & Ep 8 | d
A <3 .'9 - [ Xt
§t |B8|85| 52 |EE| 5% 83
La | & g u.‘E‘ E8 .:-:‘:: & 3 -‘-‘-’:‘3
e>» e = 0 E =
5 |88 |62 §2 |2 |5~ ¥
Ew |82 |gE| =S¢ |83 |50 o
Qe R 5 dn | &3 =5
o |Sg|cE| ce |t5 |Ce! B¢
< E oE | & 8 da aP | 8% o @
> > | > > > > =
" ° ° . Inches.
Burma Coast and Bay | ~'cq4l | —0'3 [ 4+1'3| +°002 | ~1 | 406 +0°35
3
Islands. )
Burma Inland . o] =036 | +0'5| +16 ? ? ? -~0'12
Assam . . | ='032 | 40§ | —0'1 | ~"001 -1 | +0'1| —0'72

Bengal and Orissa o| =034 | —0°5| —¢*6| —027| —4|—06| —037

Gangetic Plain and | —‘o35 o o | +014| +2]|—09| +0°47 -
Chota Nagpur.
Upper Sub-Himalayas. | ='og40 | +0°9 | +1°3| —o11| —4 | —1'0| +1'87

Indus Valley and North- | ~‘050 | +3'2| +1'6] +'009 [ —3 | —1'2| +043
West Rajputana,

East Rajputana, Centrall =*032 | +1'7| 40'4| —'003 | —1|—1'3| +038
India and Gujarat,
Deccan . . o| =014 | —0'7 | =20 =061 —6 | —~o0'9| +0°77

Woest Coast . o| =024} +08| —0'1| —047 | —6|—0'3| +009

South India . o| =022 | —0°3 | —0'2| —029 | —3 [ +0'17

" The pressure variations were slight to moderate in
amount. Pressure was below the normal over the whole
of India. The deficiency was greatest in Burma and
Upper India and least in the Deccan. In other words, re-
latively to the general condition, pressure was in moderate
local defect in Burma and Upper India, and in moderate
local excess in the Deccan and slight excess in Southern
India and the West Coast. These local variations were di-
rectly related to the temperature variations, the local pres-
sure defectin Upper India and Burma accompanying a
moderate excess of temperature averaging nearly 24° in the
former area and 1°in the latter and the pressure excess in
the Deccan to a moderate deficiency of temperature(—14°),

The mean maximum temperature of the period was in
general excess in India by amounts averaging o°5 for the
whole area. The excess was most marked in the Indus
Valley and North-West Rajputana, where it was 3°2 in
average amount. The mean minimum temperature of the
period was generally in excess in Northern and Central
India, and in defect in the centre, south and west of the

Peninsula, but by smaller amounts than the day tempera-
ture,

The air contained less aqueous vapour than usual over
the whole of India, except Upper India and the Gangetic
Plain. The deficiency was greatest in the Deccan and
West Coast. In consequence of the deficiency being com-
bined with the prevailing high temperature cenditions,
humidity was below the normal in all divisions, except the
Gangetic Plain. The decreased humidity was most
marked in the Deccan and West Coast. There was also
less cloud than usual over the whole area, except Assam,
Burma and South India. The rainfall of the period was
more or less in excess over the whole of India, with the
exception of Assam, Bengal, Orissa and Burma Inland, in
which areas it was in slight to moderate defect. ‘

The chief features of the cold weather season were
the prevalence of less disturbed weather than usual in
January and the occurrence of a series of storms of
unusual character in February.

A reference to the monthly weather summaries for the
year 1898 will show that there was a considerable resem-
blance between the cold weather period of that year and
those of the years 1892, 1896 and 1897. These periods were
all marked by a considerable excess of temperature and by
decreased humidity and cloud in North-Western India.
The following gives comparative date for the cold weather
periods of the years 1892 to 1893 for the area including
the Punjab, Rajputana, the North-Western Provinces

and Bibar : —

VARIATION FROM NORMAL IN NORTH-
WESTERN INDIA OF
CoLp WEeATHER PERIOD OF

Tempera: | Humidity, Cloud. | Rainfal.
° Inches.
18¢8 . . . B . . +1°1 -1 —1'0 +1°22
1897 . . . . . . +1°2 -2 —0°4 —0"12
1896 . . . . . . +2°0 -3 —0'5 -0"72
1895 . . . . . . +0'8 + 5 -0"2 +0°43
1894 . . . . . . +0°6 +10 +r3 +0'92
1893 « . . . . . —42 +11 +1°4 +2°04
1892 . . . . . . +2°5 -2 —_—0°2 —0"37

The variations of the temperature and humidity condi-
tions in the cold weather of 1897-98 were determined by
the distribution of the rainfall during the period, and hence
by the distribution and character of the cold weather
storms of December 1897 and of January and February
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1898. The chief characteristics of the storms’ of that
period were as follows : —

(1) The number of depressions and cold weather dis-
turbances was less than the normal.

(2) The disturbances were (with one exception) feeble
and ill-defined, and did not give rise to deep secondary
" depressions in the Punjab.

(3) The precipitation accompanying these disturbances
in the Afghan and Himalayan areas fell as rain to much
higher levels than in normal cold weather poriods.

(4) The precipitation accompanying these disturbances
in January and the latter half of February was practically
restricted to Upper India.

(5) The chief rainfall of the period occurred during a
disturbance of unusual character and rare occurrence in
the cold weather. This disturbance originated in Kathia-
war and Gujarat, and was followed by a prolonged diffused
disturbance over nearly the whole of India from the gth
to the 18th February, A similar storm occurred in Feb-
ruary 188¢ and is the only other example during the past
35 years of a rainfall storm originating in that area in the
cold weather.

The preceding remarks indicate that the chief features
of the cold weather storms of 1897-98 were persistent
throughout the season.

An examination of the pressure and other conditions
obtaining in India before and during the cold weather
periods of these two years throws little or'no light on the
abnormal features of these storms, and hence suggests
that they were related either to conditions in the upper
atmosphere over Northern India, or to conditions outside
of India. '

The following table gives vertical pressure anomalies
for the cold weather period of 1897-98 :—

VERTICAL PRESSURE ANOMALY.

& O [35%
PAIR OF STATIONS. o_cg" ‘é D_g“ ;cs :.c?; :c:\ E; é

e ) ‘_ -

£ 5| ¢ ¢ 2| E |5z%

& C ) H € 2 1879

b7 o z ] o = m =

" H " ” ”n L] 4
Leh and Lahore . ? ? +7120] —022| +°052| +°00g| +'040
Quetta and Jacobabad | +'005| 4019 | +7057| +'oto| +°083| +°052| +'050
Murree and Peshawar| +'0z1] +'oq0! +°056 | +'011| +°044| +°054| +°041
Simla and Ludhiana . ! +'005| +'019. +°025| —'007| +°'036| +°022| +°01g
Chakrata and Roorkee | +°016 | +°046 ‘l +'041| +'007| +'042| +'022| +°028
Ranikhet and Bareilly | +002| +'027 ] +°028| +'007| +022| +'017 +°018
Darjeeling and Dhuhri‘ —'030| +%021| +'003 ? +'042| +057 ?
Mount Abu and Deesal —'004 | —'019{ —'o1g9} —'013| +'023] o —002
Pachmarhi and Hosh- } +°002| —'016| —*017| —0.8] —026| —017| —'017

angabad. !

|

The following table gives the mean vertical pressure
anomalies for the cold weather periods of the past seven
years for comparison :—

VERTICAL PRESSURE ANOMALY,

PAIR OF STATIONS. % § s $ 3 3 8
Elel 2 &8 28
Leh and Lahore . .| +040] + '013| +°041] +'009( —'004| —'046|+ ‘040
Quetta and Jacobabad | +‘050| —007| +'019| +°001| +'006| =007} + 063
Murree and Peshawac . | +'041 | +°006 | +-622 | —*006 ? ? ?
Simla and Ludhiana .| +'019| —'003| +°012| —=‘017| —‘015] —'049|+°a17
Chakrata and Roorkee | +028| +'023| +'030] +'o10| —'o10| —'022 [+°039
Ranikhet and Bareilly. | +'018| +-021| +°'025| +'e03] +°o13} +'013? +°030
Darjeeling and Dhubri ? +°004| +'007] +°001| +°017| =008 |+ ‘026
Mount Abu and Deesa | —'002| —°008| +'co5| —007| +°003 ? |+r027
Pachmarhi and Hosh- | —017| +°013 ? +013| ? +'005 |+ 024
angabad. :

The preceding data show that in the cold weather
of 1897-98, as in those of 1895-96 and 1891-93, the ver-
tical pressure anomalies were positive and moderate to
considerable in amount, indicating increased pressure
in the middle atmospheric strata relatively to the lower
strata, This feature was slightly exhibited in September,
and was remarkably persistent throughout the whole cool
weather period from October to February. The relative
excess of pressure was moderate in October and
December 1897, and moderately large in January and
February 1898.

The rainfall of the cold weather seasons of 1891-92 and
1895-96 in Upper India was below the normal,

The rainfall of the cold weather of 1897-98 was, on the
other hand, considerably above the normal in Northern
and Central India. This was, however, solely due to the
heavy precipitation accompanying the abnormal distur-
bance of the second week of February, The characteris-
tic feature of the season was its dryness and scanty
rainfall in the latter part of December 1897 and in January
1898, months in which rainfall is usually received in
North-Western India. If the rainfall of the’abnormal dis-
turbance in February be disregarded, the cold weather
season of 1897-98 was one of scanty rainfall. The meteo-
rology of the cold weather of 1897-98 is hence in accord.
ance with, and confirms the conclusions given in, page
574 of the Annual Summary for the year 1893.

An examination of the Indian monsoon area charts and
of the charts in the weekly weather reports issued by the
English Meteorological Office indicates the conditions
which obtained in Europe during the inception of the
storms of the period.

The following table gives a list of the more important
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cold weather storms of 1897-98 and of the conditions ob-
taining in South-East and South Europe during their

formation :—

Date and character
of storm.

Area of formation.

Weather conditions in East,
South-East and South Europe
prior to and during formation of
storm.

Cold weather storm
of the 28th to the
3oth December 1897
in Persia and the
1st to the sthJanu-
ary in Baluchistan
and Northern India

Cold weather storm
of the a7th to the
soth January in
Persia- and the
315t January to
the 4th VFebroary
in Baluchistan and
Northern India.

Fecble cold weather
storm of the 3rd
to the 6th February
in Northern India.

Cold weather storm
of the Sth to the
13th February.

Distarbance of the
15th to the 2oth
February.

Cold weather storm

West Persia . .

Persia o .

Upper India , .

North Bombay and
South-West Raj-
putana.

Sind .

West Persia . .

Well marked high pressure cordi-
tions obtained 1n Southern,
Central and Eastern Europe
from the 24th to the 3Ist
December.

A depression lay over Central
Russia on the 23rd and 24th. It
was deplaced southwards to the
Black Sea on the 25th and 26th,
filling up considerably at the
same time, and eastwards to the
Caspian Sea on the 27th as a
shallow residual disturbance.

Anti-cyclonic conditions prevailed

over South and South-East
Europe during the period from
the 28th January to the 4th
February.

High pressure conditions obtained
in South-East Europe from the
11th to 17th February,

Anti-cyclonic conditions held steadi-

of 25th to the 27th
Fabruary in P. rsia
and the 28th Feb-
ruary to tha gth of
March in Baluch-
istan and Northern
Indig, .

Iy in East and South:East Europe
trom the 1gth to the end of
February. A cyclonic  storm
afiected the Central Mediter-
ranean from the 24th to the 26th.

The preceding data indicate clearly that the cold
weather storms of 1897-98 in India were not the con-
tinuation of European storms, and that anti-cyclonic condi-
tions prevailed to the north and north-west of Baluchistan
or Persia during their initiation,

The preceding discussion has shown that the scanty
rainfall during the greater part of the cold weather of
1897-¢g8 was associated, as in years of similar conditions,
with certain pressure conditions in the middle and probably
the higher atmospheric strata. I have in my memoir
on * The Cold Weather Storms in India during the years
1876-91 "’ and elsewhere suggested that there is probably
not only a direct relation between the winter precipitation
of North-Western India, Baluchistan and Persia, but that
it is dependent in some way upon the position and stability
of the winter anti-cyclone in Russia ard Central Asia,
The cold weather rainfall has been below the normal in
North-Western India during the period from 1895-6 to
1897-98. The same was the case inthe cold weather of
the present year (1898-9g), which may hence be added
to the group of years of deficient winter rains in North-
Western India. The following data will show that
the deficiency has been very marked in Baluchistan and
Persia so far as is indicated by the available data : ~

RAINFALL OF PERIOD, DECEMBER TO FEBRUARY.
STATION, Normal Variation from normal in
rainfall
of
period. |18g1-g2. {1805-06. {1896-97. 1897-98. {1898~0ge
Inches. | Inches, | Inches, | Inches. | Inches. | laches.
Baghdad . . .| 603 —1°33 | +0'51 | —2'78 | —~2'10 | —4'50
Teheran . . .| 349 ? —068 | +08y | —1'03 | —0'58
Ispahan . . .| oo 2 —~0'15 | +008 | +1'07 | +0'09
Bushire . . .1 oo —5'80 | —6°33 | ~349 | —6'86| —4°30
Jask . R R . 2°47 ? —1°34 | —o0'80) —2'36 | ~1'97
Quetta . . .| 505 | =321} 4034 | —o'77| —2 30| ~2°6F
Kashgar . . .1 o082 ? —~0'74 | —o0'20 | —0'82 | —0'82
Kalat . . . .losu ? —2'30 | —-3'37 | ~2°03
Chaman . . | 463 ? —226 | —~0'05 | —3'03 ] =139 ‘
Kabul. o+ . | 185 ? —185 | +495 | —t47 | —1'85
Punjab .. | a2z | —147 | —o'59 | +o'17| +163 | —0'83
Rajputana . . .| 078 [ —0°38 | —~0'37 | +0'24 | —0°32
Sind . . . .| o082 | —063| —o0'53| —0'65 | —o'20| —0'78
North-Western Provinces|{ 1°52 —0°43 | —1'05 | 4028 | +1'26 —o'zé
and Qudh.
RAINFALL OF PERIOD, OCTOBER TO MARCH.
STATION. Normal VARIATION FROM NORMAL IN
rainfall of
penod.- 1891-92.] 1895-96 | 1896-97. | 1897-08.| 1898-g9..
Inches. Inches. | Inches. | Inches. | Inches. | Inches.
Baghdad . . 903 -2°66 | +2°61 | —503 | —3°18 | —~6'25
Teheran . 773 ? —0'52 | +0°99 | —0'67 | —~3°33
Ispahan . . 327 ? +0'85 | —1'73 | —0'26 | —~1°65
Bushire " . 13°24 —4'56 | —7°67 | —4'40 | —5'30 | —4'76
Jask . . . 4°35 ? —0'73 | —2'11 | —1°gi | —~2'g6
Quetta . . .| 7707 —415 | +174 | —0u45 | —0'76 | —249
Kashgar . . 18 ? —0'61 | —0"50 ? ~118
Kalat . . 7708 ? ? —308 | —3%7 | —4'67
Chaman . . 6°'59 ? ~2'39 | ~0'03 | —a'g6 | =217
Kabul . . . 873 ? +2°27 | +2°60 | —4'30 | —4'58

The data of the two precéding tables show conclusively
that the winter rainfall and precipitation of the cold weather
of 1897-98 was even more largely in defect in Asiatic
Turkey, Persia, Baluchistan and probably Afghanistan
than in North-Western India and the Western Hima-
layas. They also indicate that in the very dry winter
of 1891-92 the deficiency was also as marked in these areas
as in North-Western India. The facts hence point
strongly to the conclusion that deficient cold weather
rainfall in North-Western India is not a local incident,
but is associated with deficiency over the large area
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to the west of Northern India, including Persia, Balu-
chistan and Asiatic Turkey, and hence that it is pot
due to abnormal conditions affecting North-Western India
only, but to conditions of a much more general character.
An examination of the English and Russian charts of the
past two years indicates that the winter anti-cyclone
usually in Central Russia and South-East Europe was
much further south than usual, and was remarkably per-
sistent in its abnormal position. It hence appears to be
probable that deficient winter rainfall in the Persian area

and North-Western India is associated with anomalous
features in the position, extent and intensity of the winter

anti-cyclones of South-Eastern Europe. It is possible
that the present drought and famine in Russia may be
a result of the same abnormal and persistent meteorolo-
gical conditions. It is to be regretted that there is no
systematic general early publication of the abnormal
features of each month and season of the meteorology of
Europe, as it is probable they would throw much light on
such important questions as that under discussion, vis,,
the variation of the winter or cold weather precipitation
in the Persian area and North-Western India, and thus
perhaps tend to a further improvement in the forecasting
of the winter rains in Northern India.

I1. Hot weather, March to May 1898.—The fol-
lowing table gives the mean variations of the more import-
ant meteorological elements in the eleven metearological
provinces of India for the hot weather period, March to

May 1898 :—

HoT WEATHER PERIOD, 18¢8.
= |=E |S5E ]®5 [1 R
£ gEg |EZ [ES JES |E g%
5¢ |sf [S8E |55 (85 |&c |8 E
MzTEOROLOGICAL €5 |e® |&¢& RS af | £E | A=y
PROVINCE. ER” (g (88| E g g8 ], ,8¢
o¥ |o 8] =] La 2 fE|SEg
A S FE_E[FE [cEyvel @S5
ce |eSeiesSc| 88|58 50 | XS
o8 |885|588| 555 |2EB/.S3 (.85
SE |SEofsEZ|geZ IS Bl &5 | g3
= = O T = o jog oy &
>l"5 ;“53;0*- ;on.;c': §° g"&_
L o ° v | Taches.
Burma Coast and Bay| —030 | —o'5} +0'5| 4003 +t | —o* 1] +7°08
Inlands.
Burma Inland . of =018 | +1'5| +0'4 —0'71
Assam N . of =019 | 4277|401 —019 | —6 | ~o'g | —1209
Bengal and Orissa —o15 | +1°4| —0'4| —031 [ —4 [ —0g| —350
‘Gangetic Plain and | —038 | +1°g| +0'4| +'004 | —2 | —1'1| —067
Chota Nagpur . ,
Upper Sub-Himalayas ; —=013 | +1'3 | +0'8 ! —'049 | —~6 [ —o2| =154
Indus Valley and| —cot1 | +15)+08| —031 | —6 | —o0'2] —o'34
North-West Rajputana. !
East Rajputaga, Centrall —005 | +1°7 [ +1°1} —'020 | —5 | —0'5| —0'34
India and Gujarat. '
Deccan N . ' ='005 +16 +1'6' —'028 —4 | —02| —0'75
‘West Coast . of =01l  +10! +o09g| —003 | —3!|—04| —2242
South India + e} =013 408 ~0'2| —022 | —2|—0"3| —1°0a
for the whole

The previous table gives mean data

period, and indicates that on the average of the period

pressure was in slight defect, temperature generally in

slight excess, humidity slightly to considerably below the

normal and cloud and rainfall more or less below the

normal, The mean pressure of the Indian land area was

*o13” in defect in March, ‘017" in defect in April and

.009"” in defect in May, and hence averaged ‘013" in defect
for the hot weather period. Series of thunderstorms

occurred at intervals in March and April in the Punjab,
North-Eastern India and Southern India, but the precipi-
tation was in general defect in the first two areas. Tem-
perature was generally normal or below it in March and
more or less above the normal in April. The excess was
large and pronounced in Northern and Central India in
Aprnl, The local variations of pressure from the general
conditions in these months were small and apparently of
little importance, The chief feature of the metearology of
May was a disturbance in the second week of the month,
which gave moderately heavy snow over the whole of the
interior ranges of the Western Himalayas. It was
followed by a cool wave of considerable intensity in May.
The remainder of the month of May was considerably
hotter than usual over the whole of Northern and Central
India, and temperature was on the mean of the month in
general excess.” The excess was small to moderate in
amount and was most marked in Upper Sind, North-
West Rajputana and the South-West Punjab, and also in
Cachar. The hot weather conditions of May gave rise to
the following abnormal features of the pressure distribu-
tion in that month :—

(1) General deficiency, relatively to the mean condition,
over the whole of North-Eastern India and Burma, the
the deficiency being most marked in Tenasserim and the
Andaman Sea,

(2)' General excess of pressure in the Peninsula and
Upper India, greatest in the west coast districts from
Kathiawar to North Malabar and in Sind.

(3) Excess of pressure at the level of the hill stations as
compared with the neighbouring plains:

It is interesting to compare the meteorology of May
1898 with the meteorology of the corresponding months

of the years 1879, 1880, 1890, 1892, 1894, 1895 and 1897.
The winter snowfall of these years was (with the excep-
tion of the year 1894) considerably or largely in defect
and (with two exceptions) the hot weather characterized
by * excessive temperature, more especially in May,
The following gives data showing the variations of the
mean pressure, temperature and aqueous vapour amount
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(as measured by its pressure) of the whole of India from
the normal in this month :—

VARIATION FROM NORMAL OF

MONTH AND YEAR, Mean

Mean Mean aqueous

pressure of temperature vapour
month, of month., | pressure of

month.

» o "

May 1879 . . . . N ol —'045 +1°3 —'ol0
5 1880 . . . . . . ~'022 +0°2 —'001
2 1890 . . B . . ol ~=‘022 +06 —~*011
s 1892 . . . . . o] =027 +1°8 ~—*002
» 1894 . . . . . ol —%023 +1'5 —o11
s 1895 . . . . e} =—roo7 +2'4 +°027
» 1896 . . . . . . +°013 +2'3 —*005
» 1897 . . . . . . —'004 +1'7 —00§
» 1898 , . . . . . -'008 +0°'6 —‘01]

The following gives mean temperature variation data of
Northern India (including-the Punjab, Upper Sind, the
North-Western Provinces, Bihar and Rajputana) for the
month of May of eleven years resembling May 1898 in
their chief features :—

AY

to deficient precipitation in the cold weather period over
the plains and adjacent mountain areas of Northern India.
In each of these months, except that of May 18¢6, the
mean pressure of the Indian area was in defect, the defi-
ciency averaging—028” for the first five years and almost
identical in amount with this in four out of these five
years. It may be noted that the temperature conditions
of May 1898 were in some respects unique, more especially
in the locality of the area of greatest excess of tempera-
ture. ‘

Excessive temperature in the monthof May generally
gives rise to a larger diminution of pressure over the
Indian area than that normal to the month, and hence to a
deficiency of pressure (as compared with the normal).
This decrease of pressure is chiefly, if not solely, a tem-
perature effect.

This is further confirmed by the fact that in each of these
months (viz., May 1879, 1880, 1890, 1843, 1894, 1895,
1896, 1897 and 1898) pressure was in relative excess, or
the vertical pressure anomalies were positive at the hill
stations in Northern India. This is established by the
following data for six pairs of stations :—

VERTICAL PRESSURE ANOMALY IN May,

Pair of stations,

Variation
of mean Area of Amount of
MONTH AND YRAR, temperature greatest greatest
in lNgl_'thern variation, variation.
ndia,

May 1879 . . . +°4'o North-Western Proviaces| +g'o
s 18%0 . . . +2'0 South Punjab . . +56
» 1881 . . +0'8 Do. . . +2'9
,» 1882 B . —o'5 North Punjab . +2°1
5 1890 . . R +1°5 Punjab . . . +2°5
» 1892 . . +30 West Punjab B . +5'5
» 1804 . . +3'0 Chota Nagpur . . +5°0
. 1895 . . R +40 Punjab . . . +6'0
sy 1896 . . . +3'1 Do. . . . +4'8
» 1897 . . . +3'6 North-West Rajputana. +5'5
» 1898 . . . +0'8 Assam (Surma) . . +36

The data of the preceding table show that the tempera-
ture conditions of May 1881, 1882 and 1898 were practi-
cally normal, In each of the months of May 1879, 1880,
1890, 1892, 1894, 1895, 18¢6 and 1897 temperature was
considerably above the normal, due largely, if not solely,

1879, | 1880. | 1890. | 1892. | 1804. | 1895. 1896.’ 1897. | 1808,
“ [ n o 4 " v ” v
Quetta and ? ? 1 +°006] +°050| + 037 | +°063| +°'046 +°050 + ‘012
Jacobabad. .
Leh and Lahore ? | +'obg| +°063] + 125| + 082 + 101} + 085 ? 1 +-003
Murree  and | +°o4o| +°038! 4041 + 035 +°028) +°057] ? | +'017] + ‘001
Rawalpindi.
Simla and Lu- ? ? | +'033' +°049] +°042| +°060| +"050, + 054, +°009
dhiana.
Chakrata and | +°044] +°015| +°022 + 040/ + 035! +°045| +°038| +058 + ‘025
Roorkee.
Darjeeling and | +032{ +'007| +°002; +'003| -+°023 +033 + 011 +'028‘ +°015
Calcutta,

Mean . o { +°039 {+°032| +°028] +°050] +041]| +°060| + ‘046 +'041| + ‘011

The large positive vertical anomalies were evidently in
each case the result of the temperature conditions of the
month in Northern India, which, by the various air move-
ments which it either strengthened or initiated, diminished
pressure at the level of the plains in Northern India and to
a smaller extent at the level of the hills, thus giving posi-
tive vertical pressure anomalies, which increased with ele-
vation and were in most years greatest for Leh.

A second interesting feature of the meteorology of the
month of May in each of these years, except 1879, was that
pressure was in local excess in the Peninsula, more
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especially in the West Coast districts, and in local defect in Northern India. The following table gives data in
illustration :—

PRrESSURE ANOMALY OF Mavy,
ARza. StaTion.
1879, 1880. 1860, 1893. 1894. 1805, 1896, 1897, 1898,

” " ” » [ " » " w

Calcutta . . . +'003 +'002 -'001 —'019 -'038 ~—'024 -‘010 -'007 -'006
Patna . . . o] =014 +'019 -'013 —-'037 —'055 =030 --023 -'029 —*018
Allshabad . .l =012 o [ —'030 —-037 —'040 -'026 ~'028 ~'006
NorTHERN InDIA . s
Lahore . « «| ='co3 —'030 -'019 —'036 ~'031 ~'038 —'019 —-020 +'001
Mooltan . . ol +°013 -'027 -'016 -'045§ —'036 —'048 —031? ~'027 +°008
Peshawar & . ol 4026 —'036 -'00§ —'029 -014 -'023 —'o14 +°011 -'002
Rajkot . . | —o014 +°00§ ' +'044 +'050 +°059 +°044 +°041 +°037 +°028
Bombay . . «| =040 +'o12 +'025 +°021 +'080 +'043 + 031 +'024 +'018
Karwar o . . ? +'0%0 +°031 +'015 +'050 +°'049 +'033 +'028 +'014
Poona . . . o 4016 +°012 +°027 +'03% +°'044 +'030 +°029 +°019 +'018
WesTerx  InDIA
AND MALABAR. Belgaum . . o| =022 —'008 +°014 +°027 +'047 +°036 +°03$ +°'020 +'032
Cochin . . N .| =007 -'010 ? +°036 +'035 +'034 +'031 +°007 +°004
Calicat o . B ? ? ? 4022 +'035 +'032 +°027 +°007 +°004

The preceding data establish that generally, if not in-
variably, exaggerated hot weather conditions in Northern
India in May tend to give a larger deficiency of pressure
in Northern India than the mean deficiency of the whole
of India, and a smaller deficiency in the Peninsula (more
especially in the West Coast districts), or, in other words,
to give negative pressure anomalies in Northern [ndia and
positive anomalies in the Peninsula. This is mainly, if
not entirely, a result of the abnormal temperature condi-
tions of the period.

It may hence be laid down, as a general rule, that more
strongly marked hot weather conditions than usual (ie.,
increased temperature and great dryness of the air) in
Northern India in the month of May accompany or initiate
the following pressure conditions :—

(1) General deficiency of pressure over India.

(2) Relative excess of pressure at the level of the hill
stations in Northern India, as compared with that at the
level of the plains,

(3) Relative deficiency of pressure in Northern India,
usually most marked in or near the area of greatest excess
of temperature,

(4) Relative excess of pressure in the Peninsula, great-
est in amount in the west coast districts, Gujarat and
Kathiawar,

The highest temperatures of the year were registered
during the last week of May and the first week of June.

The following table gives vertical pressure anomalies

for each month of the hot weather period of 18¢g8 in Nore
thern India, determined from the variation data of six
pairs of stations, It will be seen that the vertical pres.
sure anomalies in Upper India, which were small in March
and May, were positive and large in amount in April :—

VERTICAL PRESSURE ANOMALY
IN

PAIR OF STATIONS, Period
March April May March

18¢8. 1838, 1898, to
May.

1 o » »
Qustta and Jacobabad . +°012 + ‘083 +*012 +'036
Lech and Lahore . . . o =024 +°097 +°003 +°025
Murree and Peshawar . . .] *lo1z + 070 | «+’ol1 +038
Simla and Ludhiana , . W 417 +'063 +*009 +%029

Darjeeling and Dhubri. . .| 038 ? +'026 ?
Mount Abu and Deesa . e of +o0l + ‘007 —*0z7 —'006

The meteorology of India during the hot weather of
1898 was determined mainly, if not entirely, by meteoro-
logical actions and conditions in India itself and by the
distribution of the snowfall in the Himalayan area.

The . cold weather or winter snowfall was below

the normal in the Western Himalayas and Afghanistan
P
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mountains, and the winter terminated earlier than
usual, The extent of the snow-clad surface was
less than usual at the beginning of the winter and was
hence below the normal in March and April. The
general character of the weather in Northern India in
these months was such as is invariably associated with
deficient winter precipitation and early termination of the
winter in the Western Himalayas, Temperature was
normal or in slight defect in March over the whole of
Northern and Central India and was in considerable to large
excess in April. The air was extremely dry—drier in fact
than in the corresponding months of the past 12 years at
least. There was less cloud than usual, and the precipi-
tation was more or less in defect over the greater part of
India. A series of feeble disturbances or depressions
affected Northern India in March, but they gave little or no
rain, except thundershowers in the North Punjab and the
Punjab and Kashmir hills. April was unusually free from
disturbance, more especially in North-Eastern India. April
was in fact the culmination of the conditions following on
the scanty winter snowfall. May was, on the whole, less
disturbed than usual, more especially in North-Eastern
India, where thunderstorms and nor’westers were of much
less frequent occurrence than is usual in that month, The
exaggerated hot weather conditions of April and the
first week of May were however, followed by a disrturbance
in the second week of May, more general and severe than
usually occurs in that month, Series of thunderstorms
visited the greater part of the country but the chief feature
of the disturbance was a general and moderately heavy
fall of snow .over the interior ranges of the whole of the
Western Himalayas.

This gave rise to a cool wave of considerable inteasity
which advanced eastwards from Upper India and Cencral
India and, reduced temperature from 10° to j0° below
that prevailing before the storm. The effect of this cool
wave passed away by the end of the third week of the
month and very dry and hot weather prevailed during the
remainder of the month. On the mean of the whole month
weather was slightly hotter and drier than usual in the
whole of India, and strongly marked hot weather condi-
tions prevailed at the end of the month, and were associ
ated with pressure conditions favourable to the advance
of 2 normal monsoon and its rapid extension over the
whole of India. ,

The larger features of this period were hence directly
related to the snowfall of the previous cold weather season
and to that of the second week of May in the North-
West Himalayas.

A remarkable local feature of the meteorology of the
period was the very scanty rainfall in Assam, Cachar and
East Bengal. This was associated with excessive tem-
perature, abnormal dryness of the air and great deficiency

of cloud. Silchar was the centre of this area of scanty
rainfall.

The following gives variation data fer five representa~
tive stations in that area : =

RArNFALL.
-
ToraL oF
MARCH. APRIL. May, PERIOD,
STATION & I ) %
. g CE € c g g ol g =8
- 8 ge 5] ge 8 g8 ] £8
- o -~ o™ < 0¥ - &'«
= | ]
€3 (g9 2| EB ¥ .l sd |8 o Ed |2 =
B ol .= 2 «& .5 ®i .= oo
= B o S € = 3 8 e S B € o
*= |OGE § 5 Scgl HE |oSEl @y |@ g
=0 ol =0 cQecE|l g9 ol nl ¢ O 8.9.\_
e [588| §€ |s58l §° |g5H8| S° (832
> [a¥ > N Sl o
Inches. Inches. Inches. Inches.
Sibsagar .| —4°65 [— 9z | + 097 |+ 10 | — V54— 32 | — 522{— 19

Dhubri . .| =gz |—100| + o34i+ 3 )= 078 |- 6| — 257 |— 12
Silchar . .| —769 |— 88| ~12°56 |— 88 | —10°93 |— 64 | —3118|— 78
Narayangaaj | —2'67 |—100 | — 372 |— 72 | — 373 |~ 36 | —10°12 |~ 56

Chittagong + | —0°39 .l— 15 | — 281 (— 73 | — 4'85 [~ 46 | — 805 |— 48

The data show that the rainfall was more or less in
large defect in the area under consideration, and that the
deficiency was much greater at Silchar in actual as well
as in percentage amount than elsewere.

The following tables show that the deficient rainfall
at Silchar was associated with a large loca} deficiency of
humidity and cloud and a large excess of temperature :—

»_———_—-—:__———‘____,_—-—P‘—"'———‘_‘

VARIATION FROM NORMAL OF HUMIDITY IN
STATION, .
March . Period
18084 April 1893.\May 1898 ataich to
May 1895.
Sibsagar . . . . . -4 + 4 r 1 [
Dhubri .« . . - . -6 -1 -4 -4
Silchar . . . . . -17 -13 —12 —14
Narayanganj . . B -11 -3 -6 -7
Chittagong B . . [ + 6 o + 2

e ek
VARIATION FROM NORMAL OF CLOUD

AMOUNT.
STATION.
March April May Period
18g8. 1898, 1898, | March to
May 1808,
e
Sibsagar . . . . . —-17 $1° —0'4 -3’3
Dhubri . . . . =16 |. +0'3 —1"4 —0'g
Silchar . . . . . —3'2 -1'9 —0'3 —1'5
Narayanganj . . . e -~3'6 +0'4 +10 —0'4
Chittagong » P —32 +0's -0 —1'e
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TEMPERATURE.
VARIATION PROM NORMAL OF MEAN
TEMPERATURE.
STATION, Mean of
March April May period,
1898. 18¢8, 1898, March to
May 1898,
o - -] o
Sibsagar . . . . . +12 +0°7 —0'3 +0°'5
Dhubsi . . . . . —0°3 +2°1 +1°2 +1°0
. Silchar . . . . . +1°4 +5'3 +3°5 +34
Narayanganj . . s .| =05 +1°g +13 +09
Chittagong . . . . . -1'5 +0'9 +1°8 +0°%

III—~The south-west monsoon period, June
to September 1898 —The meteorological conditions in
the Indian land area antecedent to the establishment of the
south-west monsoon were favourable to a normal mon-
soon and also to its rapid extension over nearly the whole
of India, The following gives the most prominent and
important of these antecedent conditions :—

(1) The cyclical variation of the rainfall in India due to
general, but as yet unknown, causes and actions, which has
been the dominating feature of the meteorology of India
during the past six years, has terminated, and India,
judging from the limited experience of the past twenty
vears, is now entering on a period of comparatively small
variations from the normal rainfall.

(2) The winter snowfall (December 1897 to April
1898) was much below the normal over the whole of the
Western Himalayas and in Afghanistan. Heavy local
snow fell in Chitral, but it was too restricted to exercise
any general influence on the meteorology of India. There
was, however, late and unseasonable snow in the
month of May over a part of the Western Himalayas, It
was apparently moderate in amount and melted rapidly, so
that at the end of May conditions were normal, Light
snow, however, fell again on the 1st June. These snow=
falls indicate the existence of other abnormal conditions
in the Himalayan area, which tended to retard the
advance of the Bombay current.

(3) The pressure, temperature and humidity conditions
in India during the past five months have been such as
usually obtain in years of deficient snowfall in the Hima.-
layan area. The most important feature has been a
marked tendency to relatively deficient pressure in North-
Eastern India and Burma, more especially as compared
with Western India, where pressure has been persistently
in excess,

(4) The abnormal pressure conditions in North-Eastern
India [stated in (3)], which were remarkably persistent

from the end of October until the fourth week of May,
changed to some extent during the last week of May,.and
became more favourable generally. Previous to that
period the pressure conditions were such as would tend to
determine the Bay current more largely to Burma and the
Bombay current more directly across Central India and
the Deccan than usual, and hence withdraw it partially
from Upper India (f.e., the Punjab and Rajputana), The
conditions during the last week of May were, on the other
hand, favourable for the extension of the currents over the
whole monsoon area to their limits in the Punjab.

(5) The conditions in the Indian seas and the Indiah
Ocean were, so far as could be ascertained, satisfactory and
favourable, and indicated that the conditions in the south-
east trades region were at least normal, and that the air
movement in that area was somewhat stronger than usual,

The following were the inferences or forecast (issued
in the first week of June) of the probable distribution of
the monsoon rainfall based on these conditions, :~=

“ (1) Conditions are favourable to the prevalence of
monsoon currents of at least normal strength in the Bay
of Bengal. The rains will probably commence about the
normal date in Bengal.

(2) Conditions are also, on the whole, favourable to
the prevalence of monsoon currents of at least normal
strength in the Arabian Sea. The abnormal snowfall
in the Punjab Himalayas slightly retards the estab-
lishment of the monsoon on the Bombay Coast,and causes
it to be slightly weaker than the normal in June. The
influence of the snowfall will very probably be slight, and,
so far as can be judged, the monsoon ought to set in on
the Bombay coast before the 7th of June, ;

(3) Conditions are favourable in Burma, and it will
probably receive at least normal rain. The rainfall is more
likely to be in excess in Lower Burma than in Upper Burina.

(4) The rainfall may be deficient to a slight or moder-
ate extent, depending chiefly upon the strength of the
monsoon, in Sind, Cutch, the North and West Punjab
and West Rajputana; it will very probably be at least
normal in amount in Central India and the northern half
of the Peninsula, except perhaps Berar, Khandesh and
the West Deccan, and may be in moderate excess in the
eastern half of the North-Western Provinces, Bihar, the
Central Provinces and the eastern states of Central India.
It will probably be normal or in excess in Burma, Assam
and perhaps in East and North Bengal, and may be in
slight defect in West Bengal.”

These inferences were fully borne out by experience.
The monsoon currents were practically of normal strength,
whether judged by the strength of the winds in the Indian
seas or the distribution and amount of the south-west mon-
soonrain fall in India. On the average of the whole period
the rainfall in India was practically normal.

P2
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The following gives a very brief summary of the chief
features of the south-west monsoon period of 1898 :—

SOUTH-WEST MONSOON PERIOD, JuNE TO SEPTEMBER 1898,

= % = =2 3¢ |we 3 =
£5 [EC | |FE [f2 % |g¥ | £3
e - = E E -t -] = P -~ o
S E s.E |5.E 65|62 |5T (=@ 83
M&TEOROLOGI= ‘:E &% |EE cag |ee |=& et |58
CAL PROVINCE. | E EEg|EEg| EV G |8 E S 81>
S. |E_B8_ 5[ B 8 |2: |28 |S8E| o
e Salle ol wg - Nl o © o
cgljeglcar cg™|cely| g O | WE
Ed: |885|S89:| 58 |Eo8|SEE| 85| =5
5 EEEEREERERTEE 2| SER |
‘T B [Cu BEu E}- C. ot & B8 | E&
a < a's L s d's s 3 o
. g% |852)48%8 ;°§>o.:.=>0u SEd| 63
4 ° ° . liiches.,
Burma Coastand| —‘o17 | +0°3 | +0'6| +-013| +1|+06] +4'71 | + 4
Bay Islands,
Burma Inland .| =013 | —0'3! +0's we | =0°40 | = 1
Assam o| ~'o019 ° o| +'003 o|+o01| —4%c0| — 6
Bengal and | —'020 | —0'3 | +0'2| —‘002 o| +o4| +597 | +11

Orissa.

Gangetic Plain| —023 | =1"0{ —0'1| +'012 | +1|+0'5| +945| +25
and Chota
Nagpur.

U Sub-| —%19 | +0°1] +1°23| +'010 0| =03 =1 -6
l;'rielfnalayas. 3 %

Indus Valley and| —‘024 | +1°4| +1°§| +'013 | =1 | —02| —3'01| —39
North-West
Rajputana.

East Rajputana, | =‘oto | +1°3| +1°1| +%023 | —1 o =376 | —13
Central India
and Gujarat.
Deccan  « of =008 [—o'1] +0°q| +002| +1[+06] +1°58 | + 5

West Coast | =01 | +0'6]| +0'7| +'001 | —2| +0'5| +587 | + 7

South India o| =010 | +0°g| +0'7| =007 | —2 | 401 +267 ]| + o

The chief abnormal conditions of the period were
mainly dependent upon the distribution of the rainfall
during the period in Northern India. They were as
follows :~—

(3) Pressure was in slight to moderate defect on the
mean of the period in Northern India and in slight defect
in the Peninsula,

(2) Temperature was in slight excess over the Penin-
sula and North-Western India, the increase being gener-
ally as large in the night as in the day temperature, and
was largest in the area of deficient rainfall in North-West-
ern India, including Central India, Rajputana, Sind and
the West and South Punjab.

(3) There was, on the whole, somewhat less cloud than
usual in North-Western India and more cloud in the
Peninsula and North-Eastern India, and the humidity was
normal or in very slight defect, chiefly due to increased
temperature.

The following gives comparative rainfall data of
thirteen large areas for the period, June to October
1898 i :

RAINFALL DURING THE SOUTH-WEST MON~
SOON PERIOD, JUNE TO OCTOBER.
FROVINCE OR DIVISION, A Variat Percent-
actall | Aresge | from | agc vara
98. normal. normal,
Inches. | Inches. j Inches.
Punjab . . . . . 12°85 1515 —2'30 -13
Rajputana, . . e 12°16 18°66 —6'50 -~35
Central India . . . 36'70 40'95 —q4'25 -30
Ngtl‘;-‘\‘ﬂestem Provinces and 41'75 34°'70 +7°05 +20
Bibar. . . . . .| seu9 | 4zse | +80o +21
Chota Nagpur , . o B 52°52 47°49 +5'03 +11
Bengal . . . . .| 6819 59'84 +8'335 +14
Assam . . . . . 7275 73'26 —0°51 —_1
Berar. . . . . . 26'31 37748 —-11'17 —30
Central Provinces . . . 4561 4580 —0°'19 °
Madras . . . . M 34'84 34'20 +0°64 + 2
Bombay . . . . 41°'50 41°37 +0°32 + 1
Burma . . . . . 97°60 93°84 +3°76 + 4

The chief features of the rainfall of the whole period
were as follows 1=

(1) The rainfall was practically normal on the mean of
the Indian area. It was slightly above the normal during
the first two months and below it in  August and Septem-
ber.

(2) Rainfall was onthe mean of the whole period
more or less below the normal over Baluchistan, the South-
East, South, Central, West and East Punjab, the Punjab
Hills, Rajputana, Central India, Berar, Central and Upper
Burma, Orissa, Bengal Hills, Assam Surma and Hills,
North-Western Provinces West, Central Provinces West
and East, Central Madras, Malabar, Hyderabad North,
Khandesh, Kathiawar and Gujarat,

(3) It was most largely in defect, relatively to the normal,
in the South-East Punjab, Berar and Rajputana.

(4) It was in moderate to largish excess in the belt of
country including Bihar and the greater part of the North.
Western Provinces. A succession of storms passed across
this belt in July and August giving frequent cyclonic down-
pours,

(5) Rainfall was in considerable excess in South
Madras, Mysore and the North-Western Provinces Hills
division.

{6) Rainfall was normal over the central and western
districts of the Peninsula and in Burma.

The combination of a South Fast Trades circulation
normal or slightly feebler than usual at the commence-
ment of the monsoon and of favourable conditions in
India during the hot weather month of May 1838, appears
to be sufficient to account for the following features of tke
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rainfall of the first two months of the south-west monsoon
period :=

(x) The slight delay in the establishment of the
monsoon currents over the Indian seas and the coast
districts of India in the beginning of June.

(2) Their rapid extension over the Indian land area to
the limits of the Punjab in the third week of June.

(3) The steadiness of the monsoon currents throughout
the whole period.

The chief feature of the south-west monsoon currents
in 1898 was their determination to North-Western India
in the months of June and July and to North-Eastern
India in August and September.

The following gives average rainfall variation data
for these two periods in thirteen political divisions ;—

* RAINFALL.
PROVINCE OR June anpJury, AUGUST AND SEPTEMBER.
DEYISION.
Actual Percentage| Actuoal Percentage
variation, | variation. | variation. | variation.
Inches. ' Inches.
Puhjab .« » . e +1°43 +20 —3'41 -43
Rajputans . . o —1°39 -15 —4'89 -52
Central India, . . —2°48 -13 -0'22 -1
North-Western Provinces| +1°28 + 8 +7'14 +42
Bitay O o —259 ~13 | #1338 +65
Chota Nagpur . . +23°43 +15 +3°51 +11
Bengal . « . . ~1'02 -3 +7'72 +31
Assam . . . . -—4'23 -11 +2°35 + 8
Berar . . . . -2'99 -16 -5'97 -37
Central Provinces . . +1'15 + 5 +0%03 )
Madras. . . . -0'03 o —0'18 -2
Bombay . . . +3:33 +14 —-1'48 -9
Burma . . . . +1'73 ) + 4 +5°26 +14

The preceding data indicate the marked tendency to
increased rainfall in June and July over North-West-
ern India, and in August and September in North-Eastern
India and Burma.

These changes in the distribution of the rainfall during
the monsoon period accompanied corresponding changes
in the pressure distribution, and also slight changes in
the strength of the south-east trades so farasis indicated
by the available information.

The information at present available for discussing the
meteorology of the south-east trades region of the Indian
Ocean is very limited.

The following gives variation data of the Royal Alfred
Observatory, Mauritius, for nine months of the year,

deduced from a comparison of the meaus of 1898 with nor-
mal means based on the observations of the previous 23
years =

VARIATION FROM NORMAL OF
MonTH. Percent- | Hourly | Percent.
Pressure, | Rainfall, ag;:s:rfia- Wi;‘zy"i';o' a?i::‘o?.
raiofall, | miles, mnélt;flo-
L4 Inches.
January 1898 . .| <4060 —0'77 -11 -1 -1y
February ,, . o =060 { —3'14 | — 46 —~1'3 _—
March ,, o o =037 —1°'56 - 19 -0'3 -3
April » e o] =036 =067 -2 +3'3 +38
May s e .| =039 +3'88 + 87 +2'6 +3%
June » e o] =015 =-0'87 -— 44 ~-0'2 -3
July 2 e e| =032 —0°53 — 23 +o's + 4
August 5, o .| —c038 +4'19 +173 -4 | =3
September ,, . o| =ro053 ~0'09 - 6 ~-—]'2 -10

The most remarkable feature of the meteorology of the
period at the Mauritius was the increased air movement
in April and May immediately antecedent to the north-
ward extension of the south-east trades across the
equator. Winds were practically normal in June and July
and slightly weaker than usual in August and September,

In the following table a similar comparison is given for
Zanzibar, the normal means being deduced from the
observations of seven years :—

VA RIATION FROM NORMAL OF

MonTH, Percent- | Hourly | Ferceat-
Pressure. | Rainfall, ‘530{‘:';' wi';(é;v:‘:b' '_53::?"'
raiofall. | miles. mngit;‘elo-
’ Inches.
January 188 , .| +‘020 — 142 —48 —-I3 -16
Fobruary ,, . .| +'016 — 2964 —8g L= -17
March ,, . o) =014 + 0°95 +18 L K] -17
April » . o| =031 1006 —85 -0'g -12
May e+ o] —'o49 | =538 —61 -03 -
June s+ o] —w0l4g | —o35| —28 +0'6 + 7
July s s o] —038 + 0’53 +35 +0°'2 + 3
August ,, . .| ~o0p | —I'74 —o5 +1'0 +14
September ,, . .1 =031 + 002 + 1 —0'6 -10

The preceding data indicate that the meteorology of
Zanzibar in 1898 was characterized by unusual lightness
of the winds from Jaunuary to April. The rainfall was in
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large defect in Aptil and May. The variations of the
meteorological conditions from the normal were generally
similar in character to those which obtained at the Mau-
ritius, It is noteworthy that, although the winds were
normal or stronger than usual in June, July and August,
they were slightly below the normal in September.

Hence, as at Mauritius, there was a relative decrease in
the velocity of the air movement in the second half of the
monsoon period as compared with the firsthalf.

The following table gives the mean pressure dfferences
between Mauritius and Zanzibar and Mauritius and Sey-
chelles (determined from the data of the four years,
1894—97) and the actual differences in the corresponding
months of the year 1898 :—

PRESSURE DIFFERENCE,

MAURITIUS MINUS MAURITIUS MINUS
ZANZIBAR. SEYCHELLES,
MONTH.

g‘ﬁg& Mean | Differ- | M2 | Mean | Differ-

18
to 1897, of 1898.| ence. :; 183;. of 1898.( ence,

” ” 4 [ ” "

March . . . o| +%50 | +°048 | =002 | +'063 | +°'049 [ —~'o14
April . . . .| +°058 | +%067 | +°013 | +°108 | +°101 | ~'007

May . . . o #0681 | +'081} +'020| +°166 | +°169 | +"003

PRESSURE DIFFERENCE.

MAURITIUS MINUS MAURITIUS MINUS
ZANZIBAR, SEYCBELLES,
MoNTH.
Mean : Mean .
Mean | Differ- Mean | Differ~
:‘f, :gg‘;' of 1898.| ence. (ég :gg’; of 1898.] ence.

" 4 ” " " "

June . - o +°048 | 4078 | +'030 | +°'220 | +°227 | +°doy
July . . . .| +'073 | +°0g0 | +°017 | +°222 | +-230 | +°008
August, . . o| +ct11 | +°083 | —028 | +°245 | +°321 | ~‘024
September . .| +°115| +'104 | =011 | +°318 | +°310 | —'008
Mean of whole period .| +%073 | +'070 | +%006 | +°177 | +'172 | —005

Mgaem of June to Septems| +°087 | +°089 | +°002 | +°226 | +°222 | —'004
r,

The preceding data establish that the pressure differen-
ces or total gradient between Mauritius and the equatoria}
belt as represented by the Seychelles were greater than the
mean of the previous four years in the first two months of
the south-west monsoon of 1898 and were slightly less in
August and September. ,

In the following table is given a comparison of the velo-
city of the air movement at these three stations in 1897
and 1898 :—

1897. 1898,
Rort Vioroma Zanzisar, Maurinus. B oTom Zanzinar, Mavgiros,
MONTH.

é‘ . £ 9. El b g g g % ) &

By | B2 | s | 22 %5 | BR | s | 82| fs | 3 | Gr | B2

& 2 [ s ® [ St o < i 4 g v [ g [ [
January . . . . . . 57 — 5 66 —20 84 —25 50 -—17 69 =16 9'7 -13
February . . . . . . 63 + 3 65 — 3 161 +40 83 +38 55 -—17 102 —1F
March . . . . . . 55 + 4 37 - 37 101 + 1 38 —28 49 —17 97 -3
April . . . . . . . 87 433 65 -—mu 12'8 +22 48 +12 64| --12 140 +31
My . . o . . 631 —i13 651 —a20| 17| 415 551 —24 78| — 4] 129| 42§
June . o . . . . . 71 —39 S0 -11 120 + 5 '3 -3 96 + 7 112 -—2
July . . . . . . . ir'o —8 63 —27 12'1 + 3 15 — 4 ‘ 88 + 2 123 4 4
Aggust . . . ., . .| w3zl _ 66| —6 11| 415] 1w26| —~4 80| +14] 130] w3
September . . ., . , 12'7 +4 so| —14 47| +23] wws| —6 52| —i0 108 —jo0
October . . N . . . 8o + 5 40 —20 106 -5 68 —1X 43 —14 103 -
November . . . . . N 46 | —20 41 —15 103 -5 43 -—26 43 ~10 89 —18
Devember . . . . . , 63{ -~3 721 +14 | + 4 6’9' + 6 g | +10 104] — 5

The preceding data show that the ait movement in the
month of May 1898 was stronger than nsual at Mauritius,

below the normal at the Seychelles and was normal at
Zanzibar. It was practically normal at all three stations
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in June and July and was in general slight to moderate
defect in September, October and November.

The following table gives a comparison, week by week,
from the 1st of May to the end of June of the air pressure
and velocity of the air movement at Port Victoria,
Seychelles, in the four years, 1895, 1896, 1897 and
1898 :—

Weekly means of pressuve and wind velocity at
Port Victoria, Seychelles.

1895. 1896, 1897 1898

s - ' -~d L] L s
484 |8 gBw= |8 | 488 |8 | 4B |8
.gd__] . ,81.!! > Q- e fa) o o 'S
S u 2 [ ®.>» B E_» |8
o328 g8 1% | gE |8 32 (B
WeEk 588 |3 |f%8% |8 | e2&a B |85& e
. 2—3 > BT & > S C = 2= = >

S Bt g o a %
saf o i3 o S e © o
ass [ |ER_.|E |28, |8 |&8_ .8
2 [ | % EnlE | Y8, (B €% |F
AL |>g( d23 T >y 228 R 24| B2E T (&g
i Bor B GBS Te ZT Be TR S fg B2
cT8% |88 TS |8E| 3983 [3E| 583 |BE
- e - Jeo] = e - ==

x
3
:

”

1stto 7th May 29'899 | 59 29°015 | 5°3 29'886 | 7°1 29'863 | 31

8th,, 14th ‘912 | 36 ‘957 | 8'3 ‘931 |64 ‘879 | 24

15th to 21st ,, 899 {37 ‘921 [10°1 ‘906 | 6°2 896 [ 7°9

zz&d to 28th ‘925 | 64 ‘955 |9'4| 875 |69 ‘9ol | 75
ay.

29th May to *895 | 9'9 ‘023 | 0°4 ‘852 | 4°5 ‘845175
4th June, )

5t-lln to r1ith *863 [12'9 ‘913 | 9°5 864 |17°3 *874 [10'8
une,

12th to 18th 886 [11°6 876 (11°8 ‘916 | 78 ‘g2t {137
une.

19th to 25th 976 |10°3 ‘951 [ 9°9 ‘934 | 9’0 928 |10°3
Juue.

The hot weather conditions of pressure and temperature
were strongly marked in 1898 and the slight delay in the
strengthening of the winds at the Seychelles immediately
antecedent to the monsoon in 1893, as in 1897, was not due
to conditions in either the Indian land or sea area and
was hence due to conditions outside of India and probably
present in the Indian Ocean.

The available data indicate that the south-east trade
winds were probably of normal strength in June and July
1898 and were slightly feebler than usual from September
to November.

The data also show that the gradients were above the
normal in June and July and were slightly feebler than
usual in August and September, and were hence in accord-
ance with the wind data.

The preceding data have indicated that during the first
half of the monsoon the south-west monsoon currents
were more largely determined towards North-Western
and Central India than usual in virtue of the abnormal
features of the pressure conditions established in May
immediately antecedent to the arrival of the monsoon

rains, This slightly greater set of the current towards
North-Western India tended to perpetuate the pressure
conditions and the chief abnormal feature of the pressure
distribution in June and July was a slight local deficiency
in North-Western and Central India as contrasted with a
slight local excess in North-Eastern India and the
Peninsula.

Important changes of the pressure and other meteoro.
logical conditions occurred in the beginning of August.
It is always difficult to assign the relation of cause and
effect to changes of meteorological conditions and it is
especially difficult in the case of the variations in the inten-
sity and extension of the south-west monsoon currents. The
heavy rainfall in July was followed by a local rise of pres-
sure in Upper India. Accompanying this change there
occurred a shift in the chief goal of the monsoon currents
similar in character to that which usually obtains atthe end
of the rains in Upper India. The Bay current was deter-
mined to a greater extent to North-Eastern India and less
to Upper India and the Bombay current more across the
centre and head of the Peninsulaand less across Rajputana,
This tended to give an excess rainfall to North-Eastern
India (at the expense of North.-Western India) and hence
also decreased pressure locally in the former area. The
abnormal features of the pressare conditions in August and
September were hence the inverse of those obtaining in
June and July. The following gives data in illustration :—

7

PRESSURE ANOMALY.
PROVINCE OR Division,
June and August and
July. September.
" ”
Punjab ‘ . ¢ . . . +'001 —*019
Rajputana . . . . +°002 +'o11
Central India . . . . . . +'007 +°005
North~Western Provinces and Oudh . +°004 —*007
Bihar . . . . . . . + 002 —'034
Cheta Nagpur . . . . . . —*009 —*019
Bengal . o . . . . N +°003 —'016
Assam . . . . . . +'004 o —'013
Berar . . . . . . . +°007 +'0324
Central Provinces . . . . . +'004 +°015
Madras o . .+ o« + o . -~*901 +°013
Bombay . .. .. .« . . —*003 +°o14
Burma . . . . . . . -*007 +°006
Sind D =005 +°001
IV—The reireating south-west monsoon

Dperiod, October to December 1898.~—~The following
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gives mean variation data of this period for eleven
meteorological provinces ;—

RETREATING SOUTH-WEST MONSOON PERIOD,
OctoBER TO DECEMBER 18¢8.
—_ = 1 | 'E - 4 =2 E® e
BE [ R (TR M SRR | B
bt =0 b P
MeTEoROLOGI- | E> |EE EE g8, (85 [ 88| & TE
CAL PROVINCE, £ g g L1 > 8| e® . S
€2 |gE |EE | € 8 |g5 [gw|.8 S
S8 5% 128 |2_8les (83|58 -
oo l5Egece| o8 (aE [5S|E 8| &E
L [-] -
£3 |8g5855( 855 (88 |85 Pug | 28
B¢ EEplsfsl @ 8 |SES HE | gEZ | B¢
S58 [SS&STR S68 85T 8% | 928 | 8
” ¢ * v Inches.
Burma Coast and} —*015 | +1'4 [ —02| ~‘015 | —4 | —0'2| —8°72 | —s54
Bay Islands.
Burma laland .| —'019 | +1'6 | +0°3 e —2'99 | —46
Assam o| =021 | 403 | —03| —‘ot1 | —8 | —04| ~-1'34 | ~21
Bengsl and | ~013 | +0'3| 401 | —004 | —1|=06| +1'93 | +30
Orissa.,
Gangetic Plain] =—°035 | +1°3| +0'5| ~'008 | —3 [ ~0'5]| —1°69 | —56
and Chota
Nagpur,
Upper Sub-] —024 | +0°3| +06| —'032 | ~3 | +02] +0'35 | +33
Himalayas.
Indus  Valley]| =037 | +1'3| —0°3| ~‘048 | —8 | —0¢| —0"14 | —37
and  North-
West Rajpu-
tana.
East Rajputana,| —'027 | +2°5 | +2°6| —0olo| ~3| o —0'51 { —49
Central India
and Gujarat.
n . o] =015 | +3°3]| +20| —018| —4|—0'4| —278 | ~62
Woest Coast o —"027 | +1°0 | +1°4| 4’011 | —2 | +o0'2| 4086 | + 7
Southlndia .| —'o17 | +0'2| +0%9| +'018 | +2 | t+o'5| +533 | +32

The following summarizes the chief

‘period :—

features of the

(1) The mean pressure was below the normal over

the whole Indian area. It was most largely in
defect in the Indus Valley, Rajputana and
Central India and on the West Coast, and least
in defect in Burma and Bengal and in the
Deccan. In other words, there was a slight
excess in Burma, North-Eastern India and the
centre and south of the Peninsula relatively to

the remainder of the Peninsula and North. -

Western India.

(2) The maximum temperature of the period was in

excess in all divisions. The excess was large in
the Deccan (+3>3) and East Rajputana and

Central India (42°3).

The

minimum tem-

(3) The mean

relative and absolute humidities
were more or less below the normal over
the whole Indian area, except Southern India.
The mean relative humidity was most largely
below the normal in the Indus Valley and
North-West Rajputana.

(4) The rainfall of the period was in moderate to

large defect in Burma and Assam. The follow-
ing gives data in illustration :—

RAINFALL,
Variation )
METEOROLOGICAL PROVINCE. Avera from normal
actual, durin, Percentage
October to | period 56- variation
Decemver | tober to ifrom normal.
1898. December
- 1808,
Inches. Inches.
Burma Coast and Bay Islands , . 7'56 —872 —54
Burma Inland . . . . . 3'46 —2'99 —y46
Assam . o . . . . 4°91 —-1'34 —2I

{(5) The rainfall of the period was in slight excess in

Bengal due to heavy rain from a cyclonic
storm in October and in the Punjab to a
moderate burst of rain in the last week of De-
cember.

(6) The rainfall of the period was very scanty in the

North-Western Provinces, Central India, North
Bombay, Berar, the Central Provinces and
Deccan, areas which usually receive moderate
rain during this period. The following gives
data :—

perature was practically normal except in the
Deccan, West Coast and East Rajputana and
Central India, where it was in excess. The
excess was greatest in East Rajputana and
Central India (+2°6). The mean temperature
of the period was above the normal over the
whole area, the excess being greatest in the
Deccan and East Rajputana and Central India,

RAINFALL,
AREA. Aa‘;\l;: 'e .‘:xf:fle Variation | erccotage

Oetoter Qatober ) o, | "o

1808, December. * | mormal,

Ngt“l:i-V.Vestern Provinces and : r(n)cgz = Inﬁg; > l_n_clhze; b7
Rajputana . . B . . 0°45 0'58 -—0"13 32
Sind . . . . I 0'03 0'21 ~-0'18 ~86
Centra] India . . . 0'30 2°30 —2'00 -87
Berar . . . . . 0'40 3'67 —3'27 —89
Central Provinces . . .| o7z 279 =207 —74
Bombay Deccan . . . 5'64 6'85 —1'21 - 38
Madras Deccan . . . 6°23 829 —206 -25
Gujarat . . . . . 0'25 1"60 —1'35 -84
Kathiawar . . . . 0°38 1°06 —0'71 —67

(7) The rainfall of the period was more or less in
excess in South Madras, Mysore, and the
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Coromandel Coast districts, as is shown by the .
following data :— : . , . . |5 | B8
_ 8 METEOROLOGICAL 3 . :.& 2 2% 28
PROVINCE, = k) - = |88 |24
BTl E| B |38 |e1d
g 2 g 8 e o a%
o © =
. 08| 5 B |B:3) 85
AINFALL. > b] 2 a = S - :_g
" » » » v »
Burma Coast and B . — P g . .
Division, A;r:.::g]e Average Variation Percentage Istands, il I 008 | +0og | +0lg | +'005 ) +'o12
October ,to normal from variation Burma Inland R «| +'%20| +'009| +002| —'009 | +001 | —00q
December gctobe;; ' pormal, frm:] 3 ]
1848. ecember. normal. Assam . N o| +009| +'015| +°002 | —0org9 | =001 | =009
Bengaland Orissa .| +'006 | +'007 | +o11| +'002 | +'007 [ +-007
Gangetic Plain and | —'005 ! +°'00§ | —‘006| —‘0o14 | —005 | —'ot0
Inches. | Inches, | Inches. Chota Naﬂ) . . . . . .
Upper Sub- unala.yas =001 | =002 | —'004 | —'007 | —"004 | —'006
Madras, East Coast, Central . 25.80 2169 | + 411 +19 ,n%s v%" eyand North- | —‘o74 | —‘00g | —005 | —'005 | =007 | —'006
f . . . est Rajputana,
Ditto South . 37°67 3213 | +15'54 +70 EaISthd Jpl:;acna’ Ce:ml 4001 | —002 | —ro13 | —'007 | —'007 | —vor0
. , ndia and Gujaral
Magdras, South . . . . 22'95 1618 | + 677 +42 Deccan S o] #0006 | 4007 | 4005 | 47003 | +'005 | +7004
Mysore o+« .« o o . 12°37 871 | + 366 +42 West Coast « o o] —'020 | —'018 | —'004 | +°002 | —007 , —"001

The larger features of the meteorology of the period
were well marked. The most important was the contrast
between the abundant rainfall in the southern half of the
Peninsula and the deficient rainfall in Burma, Assam and
the Gangetic Plain during the period. .

The monsoon currents, &s already pointed out, withdrew
from Upper India in the third week of September. The
track of the cyclonic storms of September was further east
than usual due to the early eastward shift of the belt of
low pressure.

The termination of the rains in Upper India in the
third week of September was accompanied by a large
increase of pressure in that area similar in character and
amount to that which always occurs in North-Western
India on the termination of the south-west monsoon. On
the other hand, the early withdrawal of the monsoon
currents from Bengal and Burma was followed by a larger
rise in October than is usual and hence pressure was in
local excess in the greater part of Burma, North-Eastern
India and the North-East Deccan,

This feature was brought into greater prominence by
an equally persistent deficiency of pressure in Southern
India, Ceylon and the south of the -Bay in October and
November. The abnormal features were slightly modified
in December, in which month the areas of excess and defi-
cient pressure shifted slightly south and an area of
deficient pressure appeared in Upper Burma and the
northern districts of North-Eastern India.

The foliowing table gives the pressure anomalies of the
eleven meteorological provinces of India for the months
of September, October, November and December and
“illustrates the more important abnormal pressure condi-
tions of the period i—

South India . . o| —'007 | —'006 | ~001 | +'013| +‘c02| +’'006

The data of the preceding table show a strong ten-
dency to local excess of pressure during the whole period,
September to November, in Bengal, Burma, Orissa and
the north and east of the Bay. It was marked in October
when the monsoon currents were withdrawing from
North-Eastern India and persistent during the remainder
of the period and shifted slightly southwards in position
with the advance of the period.

The distribution of the rainfall of this perlod in the
Peninsula was opposite in geaeral character to that of
the corresponding periods of the years 1896 and 1897.

The pressure conditions of the period were favourable to
the determination of the retreating south-west monsoon
to the Madras Coast districts and Southern India, whilst
they were unfavourable to its diversion to the Andaman
Sea and Tenasserim. The rains practically ceased in
the fourth week of October in Burma, and the rainfall in
November and December was hence unusually scanty in

that area.
The following table shows the dlstrnbutlon of the rainfall

during this period in the Peninsula :—

RAINFALL Of PERIOD, OCTOBER TO

DrCEMBER.
. Percent-
Drvision. Average A Variation a-e
actual, verage from | vaiiation
1893, normal. | o mal, fiom
normal,
Inches. I'nches. Inches,
Malabar Coast , . . . 1864 1485 +3'79 +26 -
Konkan . . e . 513 6'76 —1'64 —24
Bombay Deccan . i e 564 6'85 —-121 -18
Mysore . . . « o 1737 871 +3'66 +42
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RAINPALL OF PERIOD, OCTOBER TO
DECEMBER. .
Division. . . | Percent-
Average | Average | Vagiation | _sge
1898. | vormal. normal. from
normal,
Inches. | Inches. Inches.
Hyderabad (North) « . . 149 466 -317 -—68
» (South) . . . 3oz 451 —1'49 —33
Madras (South Central) . 18'10 11’08 +7'02 +63
»» East Coast (North) . 1100 1003 +0'97 + 10
» {Central) o . . 6'23 829 —2'06 ~25
,» East Coast (Central) . 25'80 21'69 +4°11 +19
» » (South). 37°67 22’13 | +15'54 +70
s (South) . . . . 22'98 1618 +6'77 +43

The most remarkable feature of this period was the
‘excessive temperature in the area including Berar, the
Central Provinces, the North Deccan and perhaps Central
India, Data have been given in the weather reviews for
the months of November and December, and also in the
temperature section of the present annual summary. It
may be noted that a similar excess of temperature, which
is of occasional occurrence during the retreating south-west
monsoon period, prevailed in the years 1896, 1890 and

-1877. The following gives variations data for the Central
Provinces for the months of November and December in
those years :—

NOVEMBER, DECEMBER,

Variation frem normal. Variation from normal.

YR,
Mean | Mean Mean | Mean
maxi- | mini- | Mean | maxi- | mini- | Mean
mum mum |tempera-| mum | mum |tempera-
{tempera-tempera-| ture. ltempera-{tempera-| ture.
ture. ture, ture, ture.
o Q ° ° ° (]
®77 « o o ] w52 +08| +35] 30| 404 | +63

18go . . . . +11 +0'8 +1'0 +30 +6°3 +47
186 « . . .| 45| +60| +57]| +32| +46| +39
188 . . . »] +36| +13| +25] 444 +56] +50

The two f0"owing.tables give the variations of teme
perature, humidity, cloud and air movement from the

normal in the four areas of most excessive temperature in
November and December 1898 : =

November 18g8.

VARIATION FROM NORMAL OF

FET N e PR e | W InND.
AREA, SES(EES ES (58888 (B
E-3|Ee3 <3 (Jo8(~2 (S| F (g . [z .
giEs5E| g2 (208 5 52| £ 38504
® ol el g0 |pg@ a sov=tl o - S 3 g
SESSESI S S8NIET| SN | & EPOEg
S ° i “ Inch.|Miles.
Berar . .| 4+5°1] +2°'1 | +3%6 | =060 —12 | +o0'7 | —0'52| +321 | +15
Central Provine| +36| +1°3| +2°5 | ~'023| — 6 | —o*1|—0'¢o| + 8 | =14
Ces.,
Bombay Deccan| +1'9{ +0'1| +1'0|—‘035| — 1 | —0*l | —0°04) +50 | =23
Hyderabad o *1°7]| +06| +1°2] =019 — 3 | +0'2| +0°06| + 5 "o

December 188,

VARIATION FROM NORMAL OF

N L N [ A d n
Amma, [ZEglEEg| Bg(83el2E [B.] . |EE|BE
ESSE~5| &5 gas|ts [ SE| 5 £ i:s
cERcES| ol |cS8ie 43| § | S| g
3221368 ¥z |3q58e%| 88| 5 (37|82

= %= =SS 287 =E"="] & |5 [|E

° e ° "{ Inch, {Miles,
Berar . o +6°1| +80( +7°1|+"022| —7 | +o02|—054| +19 | —32
Central Provin- | +4°¢| +56 | 4 50 +'025! —4 | +0'2 (~0"29| — 3 | =21
ces.

Bombay Deccan| +27 ) +4°3| +3°5| +°041]| +4 | —0'1|—0'26| +27 | — 2
Hyderabad .} +37| +5°5 | +4'6|+"052) o |+o'5|—ogs| —17]| — 7

The preceding data indicate that the common feature
of excessive temperature in the two months was assoeiated
with opposite variations in the amount of aqueous vapour
present in the air in the two months. Humidity was
largely below the normal, but this was chiefly an effect of
the prevailing high temperature. Inboth months there was
a slight excess of cloud, although the rainfall of the period
was practically or actually #:/ and in moderate defect.

The most remarkable feature of the period in the area
of excessive temperature was the extreme and abnormal
unsteadiness of the winds. This is shown by the fol-
lowing data for all second class stations in the area :—

WIND STEA DINESS, T
November, December,
STATION. " ’
Actaal, | ooy Veon | Actual, Normal Vi
1898, | from | 18g8. |"O'ORL from
norl'nal. normal.
Saugor . . . ?6 % -19 ?é 3%. -—18
Jubbulpore . . . 8 25 —17 21 17 + 4
Raipur, . . .| 38 54 —16 4 47 —33
Nagpur . . ,} 42 6o ~18 9 54 ~45
Khandwa ., , o4 ez 532 ~ie 18 42 ~24
Akola , . . . 78 40 +39 28 57 ~29
Buldana . ., .| 33 52 +1 7 48 ~36
Hyderabad (Dn,). .| 67 6y ° 58 65 -7
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The data show that this feature of abnormal unstéadis
ness of thé winds was most strongly exhibited in the
month of December, when the temperature was most
largely in excess.

Winds differed very irregularly in strength from the
mean of the period, as is shown below ==

WIND VELOCITY IN MILES PER DIEM,

STATION, November. December.
Percent- Percerite
age ) age
Actual, Normal.|variation Acst“"l' Normal. lvariation
1898. from | '898. from
normal. ’ normal,
Saugor e« e W] 14 57 +100 [* o7 6o +62

Jubbulpore . . . 48 39 + 23 4 39 +13
Raipur v . v 53 79 - 34 24 64 -~63
Nagptr .« .+ . 77 95 =19 4t 83 ~51
Khandws . . R 87 64 4+ 36 33 62 +42
Aoz, . . .| 100 85 + 18| 106 8o +33
Buldana . . .| 149 | 122 + 22 ;43 132 + 8

Hyderabad (Dn). . 93 88 + 6

64 81 —-21

The preceding remarks have shown the chief abnormal
features prevailing in the areas of excessive tempera-
ture. ‘These features were, it may be noted, most strongly
exhibited when and where temperature was most ex-
cessive,

The period during which the feature of excessive tem-
perature was most strongly exhibited was from the 5th to
the 15th December.

The following table shows the variations of the maxi.
mum and minimum temperatures from the normal at six
representative stations in the area, day by day, during
that period :—

VARIATION FROM NORMAL OF MAXIMUM

TEMPERATURE,
Dars.
Nagpur.| Indore, Kh::f]' giail)l:: Akola. |Amraoti.
= o Q () o [] o

sth December 1898 ? +r5 |+ 01| 4904 | + 89| + &3

6th ”» s of *72| +39 |+ 86 +69| + 97|+ 76

7th » 451 =32 |+ 77 +47 |+ 73|+ 70
sth » ”» .l +61 +17 | + 72 +57 1 + 90| + 76
oth » w o ¥72| +53 | + 84| 4671 | + 81 | + 72
wth 5 w o| *84| +72 |+ 99| +79 | +101 ] + 94
suth 5 » o« B0 +87 1+ 99| +76 |+ 93| + 8y
13th » » o] +93| +79 | +108 ] 492 | +11'3 | +10'5
13th » s  o| +83 | +80 |+ 49| +41|+ 102 + g5
uth . w | *79 ] =T + 73| +44 | + 88| + 85
1sth 5 w  o| 461 | —08 |+ 49| +32 |+ 85|+ 82

VARIATION FROM NORMAL OF MIN)-
MUM TEMPERATURE,

Dare. - ; § "

AR AN AR

AEAERELERE

° ° ° ° °
5th Dec. 1898 . o o o 2 |4145[+222[+181[+167 [+ g6
6th ,, © e e a|HIrI 4131 4+206 |+ 1773 |+ 20°1 [+13°5
7th ,, o e e |F 97+ I5[+177 | 4174 | +16 |+ 10
8h ,, . A o+ 64| +IrT+100 |+ 143 (+16'2 |+ 88
oth ,, . . . o4 81 :+ 95" +14°¢|+131)+136 + 91
oth ,, . . o e+ 79[+ 9°9|+16'4(+126|+14°8 |+ g0
ith ,, . . . el 79[+117 (176 + 142 |+139 |+ 83
12th ,, . . . o+ 78|+157|+21°6 [ +16°3 |+ 140 |+ 67
13th ,, © o« eftigo|+ 66 +156{+ 89| +142[+13g
th ,, . . o o|+102|+ OS5I+ I8 |+ 74| +13'7y 1272
isth ,, e« e« W+ 77— 06|+ 0%|+ 63 +u'6‘+ 8

The data indicate that the excess was very large during
this period, and was much larger in the night than the day
temperature. The excess was most pronounced in the
belt of coantry including the stations of Malegaon, Akola,
Khandwa, and Nagpur in Khandesh, Berar and the
central and western districts of the Céntral Provinces,

The following gives the variation of the & A,M. humidity
from the normal at four seccond class stations in this
belt of country ;=

VARIATION FROM NORMAL OF RELATIVE
HUMIDITY,
DaATE.

Khandwa.| Akola. | Nagpur. J;};}’e‘{"
sth December 1898 . . . -8 -8 -4 -7
6th ”» o e N B 11 -3 + 2 -14
7th » P . e -7 -3 -~13 -3
8th »” P . -19 +3 -4 —-16
oth ”» [ —12 —s5 -1 -8
10th ” n e . . -—_1 -y +7 + 3
1th ” » e . . -6 —~4 |a +3 + 5
12th » » . B . + 1 -7 + 6 -7
13th » PR . . -8 -5 -13 + 2
14th » » e e s + 4 -1 + 4 o
isth o, T e e —15 + 9 +11 -24
8 A.M. normal ., . . . 6o 58 62 76

The preceding data show the large and rapid fluctua-
tions in the bumidity of the air, fluctuations which were
local rather than general in charaeter. In fact, on only
four days were the variations of the same sign at all
stations.

Q 2
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. The following table gives the amount of cloud at § A.M.
of each day of the period at four stations:—

CLOUD AMOUNT AT 8 A.M.
Dare.

Kbandwa.| Alola. | Nagpur. | Jubbul-
sth December 1898 . . . 5 2 2 6
§th » ” . N . 7 4 2 8
7th ”» » . . . 1 o o 4
8th ” ” . . . 1 4 3 2
oth ”» »» . . . ° ° o 1
1oth ,, " . . . [ [] 7 3
uth » . . . o [} o 2
1ath  ,, ”» . 9 2 6 4
13th » . N . 3 8 8 4
14th ”» . . £ 4 3 2
15th '., » o« e . o 6 3 7
8 A.M. normal . . . 1'3 19 30 1'6

The amount of cloud changed -rapidly and irregu-
larly, but was generally above the normal of the period.
The previous data have shown clearly the chief features
of the meteorological conditions of the period accom.
panying the large excess of temperature, which was the
most prominent feature. These were—~
1s¢.—The prevalence of very light and extremely
unsteady winds,
2nd.—Rapid changes in the humidity accompany-
ing shifts of wind from westerly to east.
erly direction and vice versa.
3rd.—Large changes in the amount of cloud accom-
panying also very irregular and local dis-
tribution and apparently due to frequent
shift of winds.
The examination of the corresponding periods of high
temperature in November and December 1896 and 18go
' shows that similar conditions obtained in those periods.
The data indicate clearly that the peculiar features of
the meteorology. of the period were connected with, and
dependent upon, abnormal features in the air movement.
The normal lower air movemert in November and De-
cember over Northern and Central India is simple. It
consists of a feeble horizontal outflow originating in
Upper India. Winds range between north and north-
west in the Punjab. This movement is continued as a
drift from the north-west down the Gangetic Plain
and as a drift from the north in North Rajputana,
changing to north-east in South Rajputana and Central
India and to east-north-east and east in the Central
Provinces. In ‘the latter area as in the Deccan,
generally, the air movement is also in part dueto a
flow from the Bay of Bengal from the north-east or east.
Hence in the area including Khandesh, Berar, the

Centtal Provinces and the North Deccan, the air move-
ment is usually at this time in part due to a dry current
from Upper India and partlyto a moderately damp current
from the Bay, the former predominating in the northe
ern districts of this belt and the latter in the southern
districts. In normal years the combined air movement
gives a moderately strong and steady flow from east-
north-ezst across this belt.” Occasionally ~the gradual
transition and shift of winds fr om north-west to east-north«
east in Rajputana and Central India is not effected, and
westerly winds obtain in these areas. Between this area
of abnormal westerly winds in Central India and the
Deccan area (over which the easterly drift from the
Bay invariably obtains at this season) there is in such
periods a broad belt of eight variable winds covering Khan.
desh, Berar and the Central Provinces, the northern and
southern limits of this belt shifting slightly from day
to day with the varying conditions of the period, It is,
in fact, a belt of calms or light variable winds between
two air currents moving in opposite directions. It is not
shown on the charts of the day as an actual belt of low
pressure between two regions of high pressure (decreas-
ing to the belt). It is, on the other hand, exhibited as a
belt in which pressure, relatively to the normal condition -
of the period, is in very slight local defect. It will suffice
to show this by the pressure conditions in November and
December 1898 :—

—_—
PRESSURE ANOMALY,
\
AmEAa. Station, November, | December,
1898, 1 .
4 »
Deesa . . . ~'016 —006
NORTH OF BELT Nowgong . . =‘o11 -—*008
Sutna . . . . —‘003 —'00§
Khandwa . . . +°016 +"009
Malegaon . o e —‘oro ‘013
Akola . . . + 003 ~—'002
BELT OF LIGHT VARI-{| Jubbulpore . o . ‘008 ~—*013
ABLE WINDS. .
Seoni . ., , . +020 [. 400g
Nagpur .« e ' 4016 °
Raipur . . . +‘o14 [}
Foona , . . . + '003 —*004
Sholapur . . . +°009 + 010
SOUTH OF BELT .
Secunderabad . . 0 [}
Bellary . . . + ‘oot +'015

A consideration of the abnormal features of the air
movement, it will be seen, explains fully the peculiar
meteorological conditions in this belt in November and
December.
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The year.—The following gives a tabular summary of the meteorélogical data of the year 1898 for the eleven

meteorological provinces of India :—

Mean provincial meteorological data for the year 1§98.

Mean Mean

tempera-

METEORCLOGICAL PROVINCE. o] temperas
variation. | "¢ oo | cf year. tur‘; - of year,
year, year,

Bar, [MAXMUM [ voation [Minimom | yariation

Burma Coast and Bay Islands
Burma Inland . .
Assam ., . . .« o ~027| 843 +13| 670

Bengal and Orissa . . .

Gangetic Plain and Chota Nag- —~'024 | 884 +06 669 +03

pur.
Upper Sub Himalayas . .

Indus Valley and North-Western| —023
Rajputana. :

East Rajputana, Central India
and OGujarat.

—o15 | grg

Deccan . . . . .| =008 | og10 +11 | 676 +08
West Coast . . . .| —o16 | 866 +08 74'7 +0'7
South India . .. L[ =016 | 903 +06 [ 721 403
Mean of whole India from Table 1 | —'o20 800 +0'9| 689 +05
Mean of whole India from Table| ~ -018 891 +10{ 690 +06

1.

o o - o
—026 | 877 +03 1 734 +02
—'023 | go9 +08 | 691 +0°5

- '021 869 +0'3 60'4 " —02
—023 | 880 +0'7 636 +0'8

92'7 +16| 656 +0'7
+19 | 681 +r3

dahy seme| Varistion | Mgz | Aroe!® | o ouihly | Raintan | Normar |Vaitiie '
psure | ofyean | pange) | dunR | abolnte| e | Gyew | Sk
R ° o o ° lnt.:hea.‘ L1uche o | Inches.
80’3 +03| 143 383 229 | 139’84 | 139'34 | + 343
‘800 406 217 | 580 | 330 | 4231 | 4649 | — 418
757 +0'7 172 556 20'2 8588 | 10492 | =190
783 | +o1| 175 | 569 | 209 | 7568| 7163 | + 406
776 | +o4| ars | 696 | 352 | szaz| 4479 | + 754
758 +08 | 244 | 778 | 409 3517 | 3782 | — 130
702 +12| 269 803 433 7'6: 966 | — 204
800 +17 | 237 688 | 384 25'73 | 30'13 [ — 420
793 +09 | 234 | 653 | 364 | 3043 4r'03| — 1'57
807 +03 12°0 305 19'7 10§30 | 103'13 | + 2'17
812 +0'3 | 181 47'S 286 4213 | 3661 | + §81
789 +07 | 301 | 59'6 37’5 5915 | 60's0 | = 088
780 +0°7 201 59'3 e

#A reference to Table I will show that the means in columns 13 and 14 are derived from a smaller number of stations than the means inthe twelfth column. The
sum of the figures in columns 13 and 14 therefore will not agree with the figures in column 12.

The mean 8 A.M. pressure of the year was in moderate
defect over the whole of India by amounts averaging
—020 It was in defect in all provinces, the deficiency
being greatest in Assam and Burma and least in the
Deccan, The mean maximum temperature was in excess
in all provinces,  The excess averaged 0°g for the whole
of India, and was greatest in East Rajputana, Central
India and Gujarat (41°9). It exceeded 1° in the Indus
Valley and North-West Rajputana (+1°'6), Assam ( +1°3)
and Deccan (+1°1). The mean minimum or night tem-
perature was in general excess. The excess was less
than that in the day temperature, and exceeded :° only in
East Rajputana, Central India and Gujarat (4+1°:3). The
mean temperatare of the whole land area was, accord-
ing to the data of Tables I and I, 0°*7 above the normal,
The variations for thg year were less than 1° in nine out
of the eleven meteorological provinces. The mean tem-
perature of the year was 1°7 in excess in East Rajpu-
tana, Central India and Gujarat and 1°2 in the Indus
Valley and North-West Rajputana. The mean rainfall for
the whole of India was in slight defect in the second
division of the year and pormal or in slight excegg
in the remaining three divisions and the mean varia.
tion for the whole year (taking into considera tion the
areas represented by the rainfall stations) was +0°43 inch,
The rainfall of the-year was more or less considerably in

defect over a part of the Indian area. It was between 25
and 48 per cent. below the normal in Baluchistan Hills
(48 per cent), Rajputana West (33 per cent), Berar (32
per cent.) Rajputana East and Central India West (30 per
cent.) Assam Surma and South East Punjab (each 26 per

cent.)
The following gives a comparison of the actual mean

rainfail of India with the normal mean for each year from
1875 to 1898 determined by Mr. Blanford’s method :~—

YEAR. ;\g:::; Vafrj::i'on Pﬁmﬁ°
. rainfall. normal. lfrom normasl,
Inches, inches,
1873 . . . . . . 43°47 +248 + 6
1876 . . . . . . 3660 —4°49 -11
1877 e e e e o« e 3B —4'28 -to
1878 « e e e e . 47'43 +6°34 .
1879 ' . . . . . . 42°78 +1'69 + 4
1880 e+ e e e . 39'53 —1'56 -4
1881 [P . e 4119 +0'10 °
1882 . e . . e . 4373 +2°64 + 6
1883 . . . . . . 40°97 -—0'i2 ]
1884 e e e« e s} 4382 +1°73 + 4
1885 e e e e e 43°14 +103 + 3
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Yerd. stoom | Viviaon | percentage
rainfall. normal, variation.
Inches, Inches.
1886 . . . . . . 4411 +3'03 + 7
.1887 e e e e e 43°s1 +2°43 +6
1888 , . . . . . . 39°5% —1'54 — 4
1889 P . 43’50 +2 41 + 6
1840 ¢ . - . . . 41 77 +0°68 + 2
1801 . . « . . . 37°55 -3'54 -9
1893 e e e e e 4518 +5°00 +12
1893 « e . e s . 50°16 +907 +22
L T Y R +6°47 +16
1895 « . e e« . 819 —2'90 -7
1896 . o . . . . 2626 —4°83 —12
1897 P . . . . . 40'94 -0°'15 []
1898 . . . . . . 41°52 +0'43 + 1

The preceding table shows that the precipitation of
the year was, as in 1897, almost identical with the normal
on the mean of the year.

~All the more important features of the meteorology of

the year have béen stated in the preceding discussion.
The following gives a very brief summary of the most
interesting and important abnormal features with their
probable relations to each other.

The chief feature of the cold weather was the absence
of well-marked cyclonic storms and the scanty precipita-
tion of the period, This was, as in the preceding cold
weather period, only 4 part of a more general partial fail-
ure of the winter rains which extended over Baluchistan
Afghanistan, Persia, Arabia and Asiatic Turkey. It ac:
companied a remarkable persistency of high pressure
conditions in Southern and South-Eastern Europe, and
was hence almost certainly due to a persistent displace-
" ment of the Russian and Central Asian anti-cyclone pro-

duced by conditions quite outside of India. It would be
interesting to trace more fully the connection or relation
thus indicated, but materials are not as yet available in
India for the discussion. :

As is almost invariably the rule, the Scanty precipitation
of the cold weather accompanied higher temperature and
greater dryness of the air in that period, and was
followed by more pronounced and exaggerated hot weather
conditions than usual. Temperature was in large excess
in April and the air unusually dry, Frequent feeble
depressions originated in Sind and crossed Upper-India
in an easterly direction giving numerous series of

dust storms in the plains of North-Western India, -

Similar conditions obtained in Upper India in the first
week of May: A depression and disturbance of much
greater intensity than usual gave moderately heavy snow

in the interior ranges of the Himalayas in the second
week of the mgnth, This was followed by a cool wave

= =5}

of unusual intensity for the petiod. The effects of the ¢ool
wave passed away in the third week of the month, and
the last week was abnormally hot and dry.

The general featutes of the weather during this period
were hence directly related to the preceding cold
weather conditions.

A noteworthy local feature of this period was the
abnormally high temperature, excessive dryness of the air
and scanty rainfall in a portion of North-Eastern India,
including Cachar and the greater part of Kast and North
Bengal and the Assam Valley. Tle centre of this dry area
was Silehar. which received a total of only 8:82 inches of
rain during the period as compared with a normal of
38+06 inches.

The meteorological actions: or conditions leading up to
this remarkable deficiency in the spring rainfall over
Cachar are not at present apparent from the meteorolo-
gical observations. :

The meteorology of the years 18;4-97 shows that in
these years less snow than usual fell in the Assam Hima-
layas, In each year this was followed by diminished spring
rainfall in Assam and Cachar and was preceded by pro-
longed monsoon rainfall in Burma (during November and
December) and hence also by diminished rain during the
retreating south-west monsoon in the Peninsula,

It is noteworthy that a series of relations inverse to - the
above obtained in the cold weather and summer of 189899,

234 v
e (1) Heavier snowfall than the normal in the Assam
Himalayas in 1898.9g.
(2) Heavier spring and early monsoon rains in
Assam and Cachar in 1899,

This increased precipitation in the Assam region was
preceded by an early closure of the monsoon rains in
October 1898 over Burma, and by abundant and favourable
rain over the southern half of the Peninsula during the

retreating south-west monsoon period of October to
December 1898.

Future investigation based on fuller and more com-
plete data will show whether these are mere casual
coincidences or whether they are related as cause and
effect, So far as I can judge from our limited experi-
ence and very slight. information respecting snowfall
in the Eastern Himalayas, [ am inclined to believe that
these features or conditions are directly related to each
other in the order named :— .

(1) Retreating monsoon rainfall in Burma and the
Peninsula.

(2) Winter snowfall in the Eastern Himalayas,

(3} Spring rains in North-Eastern India,

The character of the pressure anomalies changed in
August, and was throughout in general accordance with
the distribution of rainfall, the areas of the increased rainfall
being generally characterized by negative anomalies and
areas of decreased rainfall by positive anomalies. The diver-
sion of the Bombay current from North- Western India was
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probably due to the falling off in the general strength of
the south-east trades and their continuation, It would
be interesting to investigate whether this was produced by
actions and conditions in the Indian Ocean at the origin of
« the current or by the establishment of antagonistic increased
pressure and of high pressure conditions in the Persian
area and in the north of the Arabian Sea.
During the first two months of the south-west monsoon

period conditions were favourable for the extension
of both currents to their utmost limits in Upper India.

The precipitation during this period was hence general,
being normal or in excess in North-Western and
Western India and the Deccan, andin defectin North-
Eastern India. In August and September the currents
were determined more largely to North-Eastern India
and Burma than usual, and hence directed less largely
to Upper India, with the result that the rainfall was in con-
siderable to large defect in North-Western India and was
also below the normal in the Peninsula, It was, on the
other hand, more or lessin excess in North-Eastern India
and Burma, _

The meteorology of the south-west monsoon period v.vas
approximately normal on the mean of the whole period.

The available data indicate that the air movement
in the south-east trades was slightly above the normal

in June and July, and slightly below Jdtin Augus't a}nd
September. The marine data indicate faintly smfxlal'
variations in the Arabian Sea. To these two periods
in the meteorology of the sea areasof the-Arabian Sea
and Indian Ocean corresponded two divisions of the
south-west monsoon in India characterized by marked
differences in the distribution of the rair{fall.

The general character of the distribution of the monsoon
rainfall was in fair accordance with the pressure anomalies
and conditions established during the hot weather and
well marked at the end of May immediately before_the
advance of the monsoon currents over the Indian seas into
India. The forecast which was chiefly based on a con-
sideration of these pressure anomalies was in very fair
accordance with facts, more especially in the following
points :— ) ] )

(1) The deficient rainfall in Rajputana.
(2) The abundant rainfall in the North-Western
Provinces, Bihar, Bengal and Chota Nagpur.

The abnormal features of the last season of the year,
iz, the retreating south-west monsoon period, were
peculiasly interesting. At the commencement of the period
(the beginning of October) the humid currents were
"diverted chiefly to North-Eastern India and Burma, whefe
pressure was in relative defect, The only severe cyclonic

storm of the October transition period which formed in
the second week of the month was defermined to the
low pressure area or sink in Bengal. It gave a very heavy

. burst of rain over the whole of North-Eastern India which

drained the supplies of aqueous vapour for some time
from the Bay. This storm was hence followed by a short
period of very fine dry weather and a considerable local
increase of pressure in North-Kastern India and Burma.
The establishment of this high pressure in North-
Eastern India was followed by the diversion of the
retreating currents to the centre and south of the Penin-
sula. The abnormal pressure conditions thus estab-
lished were persistent during the remainder of the season
and accompanied the early closure of the south-west mon-
soon rains in Bengal and Burma in October and the
occurrence of frequent and abundant rain in the southern
half of the Peninsnla in the last week of October,
November and December,

The most noteworthy feature of this period was the ex-
traordinarily high temperature which prevailed in Novem-
ber and December in a broad belt of country stretching
across the head of the Peninsula and including Khandesh,
Berar, the Central Provinces and a portion of Central
India. The westerly winds in North-Western India were
weaker than usual during the period, whilst the prevailing
easterly winds in the Deccan were stronger than the
normal. The intermediate belt formed an area of light
variable winds and calms. Frequent shifts of wind
between east and west occurred, accompanied with large
changes in the amount of aqueous vapour pressure in the
air and also in the amount of cloud. The combination of
these conditions, 75.—(1) The prevalence of light variable
winds alternating between west and east. (2) Large
changes of. amount of aqueous vapour present in
the air, and (3) Increased cloud amount. favoured
unusually and abnormally high night temperature and
to a considerable less degree higher day temperature
than usual. These conditions were most marked
during the period 5th to the 15th December. Similar phases
of excessive temperature occurred in the months of
November and December in the years 1896, 1890 and
1877, and the conditions in these periods were practi-
cally identical with those prevailing in the correspond-
ing period of abnormally high temperature in 189%-
The sequence of early closure of the monsoon rains in the
Central Provinces followed by excessively high temper-
ature in November and December materially injured the
cold weather wheat crop in that area.
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' Appendizx. , : \

The following is a brief statement of the hailstorms and b
2 . . . ATE.
earthquakes which occurred during the year 1898 in the £
g . . Hour of | Dura- | g/ Size or Esti
North Westex:n Provmce'é' and Bombay Presildenc'y, the Day, | Area affected | occur- | tion of | 5| weght |[Charac. | Z0m8t
reports of which were received too late to be given in the month by storm. | rence. | starm. £ of | terof | damage
.. > and 55| largest | sturm. | caused
storm section in the Monthly. Weather Reviews of the yoar. &2| stone. by storm,
year (== ’ A
. 1898
Haslstorms, o .
19 April | 2 square miles 30 mts. Betelnut No infor.
. on the top of mation
: g Phonda Ghatin :
DArTe. S g the Devyead
“* E| Size or Estimate taluka, Ratna-
Area affected | Hour of| Dura- | g/ weight ; Charac- ; 3 ““: giri District.
Day, by occurs | tion of | o= ot ter of [Of 9am dgc
month storm, rence. | storm. 1.2.cf largest | storm. bca:t?rm 20 April | Belgaum-Karwar | 4 p.uM. 137 in | Mode- | Ditte.
and 82/ «tones. y . road 41st to dia- | rately i
year. S E 53rd mile. meter, | severe,
- 31 April | From Supa to| 4 p.M. | 30 mts. 1§”in | Mode- | Ditto,
Birchi on the dia- | rately
1898 N.-w, P, : Haliyal ~Supa meter | severe,
. rvad and from
¢ Feb. | Banda and Pail-| g .M, |30 mts. | W | One The stand- znd to 8'h mile
ani Parganas of chhittak ing crops of tl?"_ Karka-
the Banda dis- suffered 4 Shamjoida road
trict. : to 12 an- (Kanara ~ dis-
nas in the ' trict.)
rupee, .
#8 April | Dharwar-Saund- |Between| 15 mts, N | $"india-| Ditto.
BOMBAY, atti road fiom | 4 and 5 meter
mile 2nd to| p.m.
13 Feb. | Savnoor State . | 5 p.M. |15 mts. | SE Pigeon's| No infor- . ¥4th,
(Dnarwar district) egg. mation.
» n | Dharwar-Goa |Between| 30 mts. Small Ditto.
road frowsmile { 4 ard 5 "
25 Mar. | Two mileson the | 5 p.M. | 10 mts. NE| Tamar- Ditto = | 49th to 58th| p,
Hubli,-Kumta ind sced. and up to 2
road and sur- miles on both
rounding villages : sides  of the .
near Tadas. road. . ,
‘ ; » » |Anmol-Hunadji [Retween 30 mts. Small Ditto.
13 April | Hubli-Sangtikop | 44 B.M. | 15 mts. | NE| Do. Ditto road from 37th |4 and 5
road from zsth to 39th. P.M.
to 93rd mile,
93 » s | Castle rockand |Retween| 30 mts. Small Ditto.
» | Four miles on the | 5} P.M. | 10 mts. | NE| Do. Ditto up to 3 miles |gand s
Hubli-Kumta round . the| Pp.m,
and Dharwar- village,
Tadas roads and
surrounding vil- 1 May | Poona-Bangalore | 6 p.m. | 8 mts. |NE |Betelnut Ditto. }
lages near la- road from
das, ‘272nd to 276th
: mile, L.
s | Poona-Rangalore jomts.| N | 1¥in Ditto (Dharwar district,
road from mile diameter .
246th to 267th. » 2 Hubli-Kunnur | 5 p, | 10 mts. | Ng| Betel- Ditta,
road from 8th nut
» Dharwar-Haliyal |Between| 55 mts. | N | Do. Ditto to 12th Mile.
road from mile | 4 and . (Dharwar),
1st to 8th. 5 P.M. 18 May | 15 : a
. y |13 squae miles| Smts. | N | Small Ditto,
» | Dharwar-Saun-{ Do. |ismts.| N | Do, Ditto In the ~aundatti " e
datti road from taluka, ..
mile 2nd to 14th. (Belgaum district)
» Dharwar-Tadas| Do. |30 mts.|SW]Betelnut " Ditto 32 May | Charwar-Haliyal (Retween| 30 mts. | W | 17 in Ditto.
road from mile road irom mule | 4 and 5 diameter
and to 4th. . 8th to 17th. P.M.
har warGoa| Do, 0 mts, SW| Do, ; s » Darwar-Tadas Do. 0 mts. i
* Dro:«d from mile so mts. S © Ditto ’ road, miles 2nd, ! . Small Ditto,
1st to 7th. 3rd, 6th and 7th
18 April | 3 miles on the| 5 e.i, |10 mts. | NE| Do. Ditto 28 May 15 square miles| . 5mts. | W |. 3’ in Ditto.
Poona-Rangy- in the Saun- diameter,
lore road. dat i taluka
(DharwarDistrict.) (Belgaum dis-
trict).
24 May| Do, do. w  |3omts. |W| Do ;
19 April | Krishna  Canal| 530 |30 mts. 24" in Ditto . . . Ditto.
sub-division, P.M. dia- » o |97 Squire miles| ., |3omts,|E | 17in Ditto
(Satara dist ict) meter. in 5 villages ot diameter )
the  Belgaum
—_— —_— district,

—
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e Datz. g \
DATE. g é S e
= ¢| Size or Estimate g, Size or Estimate
Area affected Hour | Dura- I= E weight | Charac-jof damage Area affected Ho“_r of| Dura- E! weight | Charace of damage
Day, of tion Ol of lar- | ter of | caused Day, by storm occur- | tion of § of ter of : aag
month sm"};‘ occur- of 122t et | storm by month y : tence. | storm. | §%/ largest | storm, bca:se
and : rence. | storm. 25| o | storm. and 'S5, stones. y storm.
year. o2 year. 2
Eid &
18¢8. 18¢8. . L
X 1st June|Sirsi sub-division | 5-30 5 mts. Betelnut No infor-
- 25 May | Mahableshwar v |3 hours. 3 in No in- of the Kanara| Pp.M. mation.
(~atara dis- dia. formation. district.
trict). meter.
. 2nd June) Navalgand and 30 mts, 1”in Ditto.
26 May Mur}dgodi and [ 4 P.M. | 5 mts. Betel- | Feeble ! Ditto. Shoéapur-:l-lut?h dia-
Pala. nut, roads an in meter,
six villages,
s » | 5villages of the - 10 to 15 1”in Ditto.
Mahad taluka mts. dia- ST T s e e -
?i! the Kolaba meter. Report of earthquake Place of Authority from which_ the
istrict. dated occurrence. report was received,
23 May| Poona-Banga- [Between|1smts.| N[ 37 in Ditto.
l‘,zzfe rg:gt{lrozx‘: 4: ':‘1'5 miltae:'. 13th Janvary 1898 . | Mount Abu Superintendent, Meteorological
267th ' QObservatory, Mount Abu,
: . 25th Do. . . Do. Do. o, do.
Dharwar-Haliyal [Between| 15 mts. | N | 4” in Ditto.
»or road from mﬂe 4and 5 dia- 16th February . Do. . Do, do. do.
1st to 12th. P.M. meter. 1oth March ] . Do. Do. do. do.
» » D'}:;'zar;?;?: a,sz Ife;\;geg '5 mts. Small Ditto, 23rd September . « | Sambhar Observer do, Sambhar
and 3. PM 25th October . .| MourtAbu Superintendent  Meteorologieal
Observatory, Mount. Abu,
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Table
Abstract of obsevvations taken at 8 a.u
g}} PressURE 8 A.M, IN INCHES, TEMPERATURE OF AIR.
&1 Mereoronosicar Seation, S5 a3 & 522‘3 L:i‘;é ?‘;5 gg |25 2 g :E g ..':E, g 413 8z é'§‘€ ;&ék EE EE
5l PR SR AT e PR ERE A LR e IR R
‘5 3% 5oz 38 |ofse? S5c |85y | 55 |obu |5 2|58 |8 58 555858 ERI PN
] Sa (S35 52 lpvowc|fEs| g8 £8 g6 e |25 |52 2% |52 |22 S2|2% |2EE|3EE| 221353
Z 5] <~ g ,_*: hd = s
*  |I.~Burma Ooast and Bay Islands -026] . 877 +03| 734{+02 805|+03] 143 ... 380| 228
1| Tanasssriu  axp Car Nicobar, .| 95 (20850 | # 29811 30041 | 20'TI4 | 327 | ‘M5 79.6 86:] piTe2| ¢ (8| ? | o9 o] ese| sz| 167
Port Blalr , . 61 | 29°838 ? 29'830 | 30°0u6 | 29'612 394 | 165 799 | 868 7 (769 7 | 81'8| ? | 997 93¢ 693 2l]| 176
Mergui . .| 96 | 298| 7 29'856 | 30'021 | 29632 | 389 167 780,874 ? | 727] ¢ |801| ? 17| 9v6) 603! 373! 215
Tavoy . . .| 96 | 29'886| —037| 20°843 [ 30°085 | 29643 | 442 | 183 | 75 | oo |may o || o |1es| 9r7 512 | 4z 26'0
Moulmein o . 91 | 20802 | =031 29835 | 307068 | 29'580 *528 197 || 761 | 881 [ +0°1| 725 | +0'% ] 80°3 | +0'3| 156 | 994 | 54°0 | 450 | 25
2| Lowzs Bumma . |Rangoon , .| 41 | 29833 -op6| 2983130115 | 29579 | 536| 206 || 761|897 | +0'6) 723 ¢ | 80| ? [174|1027| 598|428 255
Bassein . .| o7 | 29866| —-017| %9829 | 30127 29599 | 528 | (28| 765 | 881 | +0°2| 728 | +1°0| 805 | +0'6| 155 | 992 | 593 | 369 | 237
Diamond lsland .| 41 | 20851 | —-019 | 29627 | 30085 | 29578 | s08 | (198 ([ 806|853 | 2 1766| ? |811{ 7 | e8| 9v6] sos | 282 | 16
5| Arakan . . Akyab . 90 | 20858 | —025 | 29'815 | 30124 | 20°501 | 623 | ‘225 || 57| 864 | +0°1| 7I°8 | =04 | 791 | 02| 196 | 978 | 532 | aa'7 | 023
8| CenvraL Borma , | Toungoe . .| 183 | 20697 | —028 | 29°82% ) 20059 | 2017 | 542 | 206 || 76'3 | O1'2 | +1'1| 709 | +0°3| 811 | +07| 20°3 | 105°7 | 541 | 516 | 310
II.—-Burma Inland . . .| . [ o [—023] . 909 +08 691{+05| 80| +06] 217 58:C| 330
3| Centray Burma . | thagetmyo , .| 13¢ | 29743 | 020 | 29621 | 30'038 | 29442 | 596 20 || 767 | 92'6 | +0'9] 696 | +0'2| 81'1 | +0'6 | 230 | 1071 | 482 | 589 | 332
gl Urezr BurMa  , | Minbu . 165 | 20°706 | —-027 ? 30017 | 29406 | 611 | ‘227 || 76 | 92%6 [+0°7| 705 | +07| 821 | +0°6 | 211 | 1081 | 515 | 56° | a2
Yamethin ., .} @57 | 20213 ? 29-828 | 29'499 | 28939 560 | 225 || 756 | 924 | +04; 693 | +0'8| 809 | +06| 2311 {106'5 | 507 | 558 | 337
Mandalay . g50 | 2613 | —022| 29818 | 29002 | 29'323 | 579 | 235 TTB | 632 | 411|716 | +08| 824 | «09] 9106 | 1081 | 522 | 559 | 328
Kindat o | 3y oo} e ? 29'858 | 29'119 | | 739 | (2TT ) TI'T| 873 | +05| 672 © | 773 | +03] 001|106 | 45 | 60'8 | 324
Bhamo o me | 204821 ¢ ? 20833 | 29'208 | ‘625 | '263 || 702 | §71| +1'0| 656 | +0'6 | 76'¢ | +08] 915 {1041 | 439 | 602 | 33'5
(o) Burma HiLu Sta- Maymybo .. . Not| recorded. 66'T | 78'5 9 | 524| ¢ | 651 ? | 91| 914 320 | 594 ] 352}
Hone: Tauoggyl . . Not| recorded. 69| 773 ¢ |s62| 7 (668 7 |or1| 94| 365|576 3%
Lashio .o 217 | ~002 ? 21332 | 26'868 | 464 ‘207 || 627 | 837 ) 40| 509 | +04| 71°8 | +12f 238 98'5] 411 | 574 | 3
IOL-Asgam ., . . w =027 843+13 670/ 0 | 757+ 07 179 556/ 29¢
y| Surma . |Silchar | 104 | 975 .. 29°833 | 30146 | 29'395 | 751 | 271 || 728 | 881 |44 | 674 | O | TT8{ +12| 9o7 | 016 445 | 571 | 326
9 | Braumarutra | Sibsagar , 233 | 29'543 | —026 29842 | 29972 | 29°178 794 208 || 692 | 81'5 | —p6 | 655 7 | 785 ? | 1601 95°7) 400 | 55'7 | 285
Dhubri . 115 | 29°73% | —'027 | 29907 | 300094 ' 20'285 | -gog | 287 || 720 | 832 | 402|682 0 | 57| +01| 150 987 448! 539{ 26
IV.—Bengal and; Orissa . o {—021 o | 869|403 694 02 782 +01] 175 560 29¢
‘ 6 | EasT Benoar | Chittagong g7 | 297691 —026 | 29'806 { 30078 | 29'376 | 702 18 || 75°0 | 858 | 408 700 | —0'8] 79| O | 158] 96°2| 499 | 263§ 275
Noakhali ag | 29808 ) 1 29799 | 30°133 | 29432 | 702 | @sh | TH7 845 | g | 674 7 | T6O[ T | 17| 95| 440 505 29'3
’ Comilla 36 | 29°816 ? 29'800 | 30136 | 29432 704 261 || 750 | 875 | 9 |681L| ¢ |778] 7 |19¢|101'3{ 451 | 5521 31'3
Sirajganj |, 49 | 28777 ? 20776 | 300122 | 29'319 T3, 282l 27(859| o |69 9 [TT0| 7 | 180{1049] 436 | 613 ] 811
Narayanganj 96 | 29817 | —022 29'792 | 30°150 | 29°413 737 075 || 746 | 861 | ~0al 705 | +0°2| 783 | —0'1| 156 | 991 492 | 498 | 26'7
Barisal 13 | 29922 | —025 | 29781 | 30150 { 29421 | 29| 263 || 76'1 | 861 [ +09( 699 | —02] 780 | +04| 162 [ 100+ | 462 | 541 275
Mymensingh 59 | 29785 | —'021 | 29'797 | 30 126| 29'381 | ‘745 | 65 || 73'3 | 847 | +03) 68'6 | +0°7) 76T | +0'5 | 16°1 {100'G |- 464 | 54'5 | 284
10 | Deuraic Benoar , | Faridpar 46 | 29797| ¢ 20752 | 30142 | 29°301 | 71| 76 || 732|862 ¢ | 685 9 |70 7 | 1771028 45%| 57'3| 297
Jessore 33 | 29°808 | ~'021 | 29°783 | 30161 | 29'355 | 806 279 || 75'3 | 878 | +01| €9'3 | —0+7( 78°6 | —04) 18'5 [ 1060 451 609 | 317
Calcutta g1 {29814 | —018 | 29781 | 30191 | 20327 | -sea| -g89 || 51| 865 | +02| 690 | —06| 782 | —02| 16°% | 103 482 | 552 | 203
Saugor lsland 25 | 29°800 | —'028 | 29769 | 30'182 | 29307 | 877) g8t || 773 | 858 | +04| 731 -06| 195 —01| 127 | 978 510 | 46'0 | 246
Krishnagar , 47 | 29790 | ¢ 29°780 | 30165 | 26'333 | 8%2| oss | 752 [ 83| 7 16831 @ | BB 0 | 600|172 432 640 332
Midnapore . 149 | 29678| ¢ 29777 | 30068 | 29224 | eae| 202 | Te0 [ 908 | P | 70| 7 |e0d | ¢ | 267 |IG 467 653 ) BT
11| Cenzxas Wanow . | Bankura 28 | 29500 | ¢ 29754 | 20908 | 29°003 | 905 | 208 (| 747 | 90| 7 [ €97 9 | 799| 7 |207|:1¥6. 463 | 683 B
Raaiganj 31| 29487| Y | 29777 29880 | 28985 | 895 | 300 || 737 |897) 7 | 687 ¢ 792 T |21C 1145 45 €91 | 342




ANNUAL SUMMARY, 1868.

L

at 215 stations in India, Burma, etc., in the year 1898.

WIND DIRECTION, ' WiND VELOCITY.

Number of winds from i'g' "g

Ze g

g |NNEE [SE | s sw. W INw.]| =3 "é Bf
3 SE| 2 |82
Not| recor|ded. 421 ¢ P
17033 30 |2 27 (21| 57 (93] 63 || T7| 7a| +4
7291 2|1 | ¢ s{8l1uf9 14y 19] 18-
819 5| 7 || 2 /1[5 .60 10} 2| ¢
- 130] 57 [70| 64 |58 42 [25) 13 || 29| 28(+ 4
~|171 35 |38 20 [61|107 [67| 16 || 33| 46| 28
80{17) 37 |14 32 |36 42 |18| 89 || 26} 37| +28
21)67| 62 |3&| 13 |22 62 {40 44 || 109 74 +o7
19/72| 988 [71| a1 38| 18 | 8] 7 ( 34| 32! +6
10442} 12 (12| 87 |€6| 8 ) 29 31]-58
w1461 17 |25 30 1187 19 |21 20 || 66| 51/ +99
St(1| 2 17|18 (37| 7 (2| 62 || 106 » | ¢
6|20} 12 10 (91) oo |y 36 || 57| 2! 2
93117) 26 | 9 44 15| 51 | 3| 7T || 34| » | 2
145164 19 | 14| 25 (27| 19 |29| 23 || 20| » | @
212|291 50 | 7] 4 | 5] 21 (15| 16 || 26| 2 | 2
122|130 | 6| 9 (zo|w9 (3| 1 | 2| 5| ¢
411 5| 6 3|7 135 92 10| 3 P oe(
Nat| recorjded. ? ? ?

289 21 11 |3 | 1 | 1| 28] 2| 20 27| -2
191 94) 48 [ 7{ 6 | 9| 42 (11| 6 || 28| g4 +17
39019 89 138, 19 22| 26 | 8| 5 || 53] a7|+13
52136 8 [291199 (47 1 | .| 3| 65| 51| +27
59 44,-71 |31 58 |14 22 )f 38 p | »
neof22! 12 37| 88 |67 4 (4! o ff 39! ¢ | @
82{28| 21 48] 51 a9 | 23 {14 18 || 26, » | @
4733 22 |31 18 |70 32 (16 33 || 45] 45| o
72117 19 | 9| 43 60| 28 [ 7| 9 | 19] »{ 2
1627 11 4 [72|100 | 8] 5| 9} ¢ ? 2
RIS|10( .. | 9] 51 j66| 10 | 2| ... || 16] 2 ?
193116 9 i11| 51 30 35 | 5|15 | 28] 32| -13
83134} 19 j27) 40 (47| 78 || 17 || 39{ 48! -19
1162| 61 12| 27 (83| 66 (20| 28 || 11'6| 1089 + 8
8121 10 142| 52 (84) 26 [58| 52 || 45| » ?
151 77| 25 | 21 10 06| 4 | 2] 20 || 28 ¢ | »
4) 733} 39 21| 6 42| o il 30| 2| 2

F: W} 13 133 24 {oa| 22 [45) 56 f| 20| » | »

HYGROME-
TRY, 8 A M,
IR
85 | 869
86 | '8¢
8% | ‘810
89 | 808
88 | 195
88 { '830
83 | 816
78 | g2t
88 | ‘303
% ] 8
% | 705
7 | 691
80 | ‘724
% | 72
93 | 162
88 | -7l
8 | '520
75 | 491
88 | 551
3 | 128
95 |1
8 | 704
8% | 781
87 | '718
8 | 718
88 | '
8 | 775
83 [ 785 |
85 | 136,
88 | 762
8 | 169
83 | 759
8 | ey
80 |
7 | 0
75 | e
Y P

799
L]
® Rainravre, %o
o RG] . = . =
‘Eﬁ .‘EE ".éé‘-.' E g '-SE 'g-' METZOROLOGICAL
BRleriazd) o | 5 | 85| .5 | EE) smmon | rovioros
S vE I an g ° rs ge° b 1SFRICT,
s lES|ESl 8 | & | §5 | 58| 8
AR NEEE NN E
“ . J139°27(13934 | +342|| ... |I.—BurmaUoast and Bay Islands.
781 120] 1? ? 107°85 ? ? 5°06 i| Car Nicobar , | Tsnasszrin  AND |
Bav Isranps,
65 132 @2 P 12721 11698 | +10'23 || 9'88 || Port Blair . .
el us| ? P 15069 | 1662 | ~1573 | 497 || Mergui.
38 15| ¢ ? {19370 19908 | — 4'38 || 813 | Tavoy.
49 i 133 | 137550 ~355] 206°9 | 18138 | +25'60 || 2002 || Moutmein,
52| 125| 116789 +8'11( 109°05 9527 | +13'78 {| 412 || Rangoon .| Lowsr Burua 2
41 12313154 -85 | 12542 10955 | +15'87 || 1075 || Bassein,
57| 10812044 —1644 | 10209 | 118'66 | 1657 || 505 {| Diamond leland.
£5) 109) 12009 <1109 19392 | 18698 | + 64 || 1097 {| Akyab. . .| Anaxaw, 5
e7( 106 112'63) —6'63| 74'85| 7077 — R || 266 || Toungoo, | Cowraar Borua, 3
vl |42°311 4629 | 4181 ... IT.- Bwrma Inland.
3 63| 7608 -13°08| 28'29 | 3767 | — 9'% || 292 || Thayetmyo ., .| Conrear Bumua. | 3
wof S0 ¢ 2566 2806) — 240 || 153 || Minbu . Urrar Burma, 4
28 By ? ? 8281 | 49| + 832 (| 285 | Yamethin, !
a1 || 37| ¢ ? 2375 3369 | — 994 || 341 || Mandalay, !
a7 3| ¢ ? | 60°94| 7158 | —10G4 || 4'65 | Kindat,
g9l o8| @ P} 7240 7343 - 103 | 391 || Bhare.
? s/ ¢ ? 4769 ? ? 276 {| Maymyo , ,| Burwa Hair Stacli(e)
51 %! ¢ ? | 5305 6740 -1035 | 343 Taungayi. Ton:
79l 8| ¢ ? | 5207 5807 — 600 (| 345 Lashio,
- 8588 10492 |-19:05 ... III.—- Assam.
55 [ 106| 13869) —32:69| 76'33| 12533 | —~3899 | 550 || Siichar . .| Sumua, 1
70 (| 1321296 +2:84| 8919 | 0609 | —692( 283 [ Sibsagar . .| BRauuarvrea, ’
g4 96| 9214 +388| 9270 9333 | -128 || €33 | Dhabei
. | 7568 T163 | +406{ . IV.-Bengal and Orissa. -
&2 78| 98'63) -20°83| 102'30 | 10525 | — 2'95 | 536 || Chittagong . | East Bznoac, : U
#1108 | 10763 -363| 14062 | 11892 | —21°70 [ 790 || Noaknbati. l
24l 9 |10097 -1197| 7872 | 8939 | —10'67] 745 || Comilia, .
¢5( 81| 78%5| +235| 7103 | 6155| + 949 | 650 || Sirajgani.(a)
510 87| o157 —757) 7368 | T3T0| - 0'01| 816 || Narayangan;.
44 | 91| 9981 -8981| 7379 779 | — 416 || 3'05 || Barisal
? 97 | 10427 -727| 100°70 7506 +25'64 6'99 || Mymensingh,
33| 8| 393 431 7| 685¢| + 820 482 | Faridpur, Dsutaic Bewoar, 10
a4 | 881 8878 —0'78( 7498 | 6548 | + 952 || 416 || Jessore,
s2) 81| 853 - 32| swse| 6146| - 1ot || 391 Calontea,
mj 6| 8310 -19'10{ 6765 | 7098 - 333 || 971 || Saugor leland,
38} W| <177 6572 | 504| +1168 || 421 || Krishoagar.
30| 71| 159 - 492 5918 5591] + 327 || 357 Midnapore. _
34|l e8| w0y -nws| eze9| 69| + 6m || 124s | Baskwra . .| Coveaw Bavess. m
1 67 7307 — 6'07| 6156 | 5130 | +1326 || 62 || Ranigani.

* Mean of 11 moqths,

(4) Wind obesrvations of 334 days.
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Table
Abstract of observations taken at 8 AM,
I3 ,;'
. gﬁ PRRSSURE 8 A.M. iN INCHES. 4 TEMPERATURE OF AIR, )
‘g of & vl o —| = . | e Lo | D
- PROVINCR OR StaTion, - -:gg HEEE ] 83 -3 CE’-‘- | o .‘% < | < |23 .;. ;.g géggég E EE
11 | cenrrat Bewoat . | Burdwan 99 | 29724 | —c018 | 29782 | 30114 | 29236 | 868 | 297 | 75 | 897 | +0°9| 702 | —0'2| 800 | +0°% | 195 | 110'6 | 498 | 60'8 | 32
Naya Dumka .| 489 | 20329 ¢ 29785 | 29711 | 28876 | 885 | 298| 743|879 9 |ev6| ¢ [TV ? | 203 |1120 | 440 | 68'0 | 339
Berhampore . .| 67 | 29764 | —022 | 29780 | 30136 | 29300 | ‘836 | ‘295 | 73| 855 | —0°5| 694 | —01| V5| —0'2| 16'0 | 1081 476 | 60'5 | o5
Rampur Boalia 0 0 o8| 9 20779 | 301401 290289 | 851 | 289 737|867 9 {es9| 2 | 778 P | 17781088 | 471 61T | 307
Malda P N 29776 | 30151 | 20°263 | 888 | 303 | 733|873 9 |e13| ¢ [ TU3| 2 | o0 |1071| 242 629 3o
Bogra .o o8 gme| 9 99785 | 30145 |-29'321 | 824 | 283 | o9 | 86°% | +o4| 683 | +0°6| TT'd| 40| 18'1|105°6 | 467 | 589 319
12 | Norrs BewcaL . | Dinajpur . 123 | 2971| @ 297792 | 307103 | 20237 ) 866 | 297 | ug’ 881 | +02| 668 | O | 765 |+0°1| 1903 1043 41°5 | 62'8 | gprg
Ravgpur . .| 123 j297m21| 19 20'801 | 30087 | 29270 | 817 | 202 745! 859Y 9 |695| P |TVTH B | 16| 92| 452 500 993
Jalpaigeri . .| 284 | 29562 | —021 | o9e01| 20938 | 29145 | 793 | 203 | 711|838 |-pujee7| P [ T3B! P 171 974 451 52:3 | g9
Gooch Behar .| 156 | 29683 ? | 20795 30037 | 290281 | 756 | 200 ( qig|840| 2 |gpa| o |WT| P | 166 %] 458 505 | o7
17| Norts Biuar . |Pumea . .| 125 |2970| p | 99792] 30743 | 29986 | 857 | 305 || 7103 | 86° | —goa | 6gg | +08| 766 | +02| 19°6 |105°3) 435 | 61'8 | ap4
W omma . . .|Bamsore . .| 46 |29788| ¢ 20781 | 30178 | 29'382 | 836 | 288 ||:75+7 | 89'¢ | +1'6| 669 | —0'3| 79T | +0°7 195 1065 46 | 60'1 ) 3o
Falee Point o .| 21 | 20820 | —017 | 29782 | 30°200 | 29'340 | 860 | '200 || 7p1 | 85'8 [~g1| 71'3 | —07| 78’6 | —0'¢| 145 | 99'5| 98'0 | 515 | 9pq
Cuttack . .| 80 | 29760 | —015| 29783 | 30°150 | 20263 | 887 | ‘281 || 7505 | 915 | 01| 920 | —0va | 818 [ =02 195 | 110 50°1 [ 604 | goep
Shortt's Istand .| P | 29806 9 v | 3078 20332 | sas| 296 | vo5| 87| 9 | g5y ¢ |807] | 00| 96| 610 | 366 | 9p5
Puri . o] 20 |o985| 1 29787 | 30200 | 29387 | gz | 2| 7ga | 868 o |gan| pe|805| ? | 127 957|550 416 | g4y
V.—Gangetic Plain and Ohota | - | - [—02| . | o | o | o | e | | 884 406 669, +0:3) 776 +04 205 | - | 696 352
35 |Caora Naoeur Na.gpgf{zmbagh . .12007 | 2800 —v027 | o29mis| 2815t | 2rdi2| 739 | (267 || 7900 | 850 | 06| 659 | +0'6] 6’5 | +0°6| 19°0 | 1086 | 40°¢ | 68:2| 324
Ranchi o e12028 | 27693| 90785 | 28:025 | 27'286 | 739 | 267 || 7oz | 848 | 4100 | g5 | +1°0| 762 | +1'0 | -19°3 | 1075 | 40'5 | 670 | 321
Daltonganj . .| 7307 | 29089 | ¢ 29790 | 29535 | 28711 | vgoa| W3 || ypa | 03| T jewg| ¢ | TB| P | 257 1136) 352 W4, 399
Chaibassa . o | 7 29057 | ¢ 29780 | 29436 | 28523 | o1 | ‘299 || 736 | 90| 411 683 | -0z| 197 | +05; 2206 | 1139 429 | 71°0 | 355
16 |Souru Bian .| Gaya o o) 315 | ooest | —wopo| 20771 | 2ow78 | 280977 | -gon| 92 || 750 | 909 | 41°0] 689 | +002| 799 | +0°6 | 220 |113'5| 40| 69°5 | '3
Dehri < | 351 | 29| @ 29.766 | 29.915 | 28°038 | 977 | 302 || 753|896 | o [go6| » | 796| P [ 200 [1135) 4571 | 684 334
Patna o o] 183 | 20633 ] —032 o773 | 30078 | 29226 | 52| 304 || qae1 | 875 | —gra| a7 | 05| 781 | +0°21 188 |110°0} 452 | 64°8 | 330
Arrah o «| 190 |22618) 9 20759 | 300065 | 29200 | -ges| 311 | 732|889 p lepg| ¢ | TFO| P | 221 {130°0] 403 | 70°7] 352
Buzxar + e 239 | 2968 | ¢ 99767 | 30029 | 29°161 | 86w | 298 || 745 88T | ¢ |gpo| o | 7E3, P | 200 |110°8] 410 689 | 343
7 Nonrs Bimas . |Bhagatpur . .| 160 | 29658| ¢ 08774 | 30080 | 29236 | 53| 301 | 7acg | 878| p |6pe| ¢ | TPT| ¥ | 22|12 28] 700 31
Darbhanga « .| 166 | 29650 | —g31 | 997T7a | sooee | 29243 | g30| ‘302 || 7ge | 836 | —g1| 685 | -0'1| 755 0 | 1673 ] $83| 468 | 515 | 283
Muzaffarpur . .| 178 | 29633 ¢ 20760 | 30063 | 20233 | g30| ‘306 731|861 | p |ero| ¢ | 76| P | 1001062 438 | 624 31
Motihari . .| 224 | 20'567| ¢ 20785 | 30038 | 20172 | aes | (BT || 7ea | 859| ¢ \ey2| ¢ | 756 P | 20°6|105%0| 40| 650 | 334
Chapra . .| 181 | 20638 | ¢ 29778 | 30088 | 20237 | -gs1| 305 736|882 o |ere| @ | 760| P | 20¢|1097) 430 | 667 | 330
18 N.-W.  Provinces | Benares . 967 | 29551 | —-013| 29781 | 30°009 | 20°163 346 285 || e | 89| o | 661 o |77l ¢ | 233 iuizs| 876 | 752 | 378
(Eaem) Alizhabad 300 | 20508 | —'021| 29T7H| 20952 | 20117 | B35 | 280 || qap | 902 4og| 666 | 01 | T8 | +02) 26 | 1137 389 ) 748 | 380
z N.-W.  Provinces | Gorakhpur 956 | 29545 | --025 | 29765 | 29-982 | 20-10% 878 296 || 731 | ? e |60l 02! ? ? 2 |109'6] 43'6 ) 66'0( ¢
(East  SusMon-
TANE).
1 Souta Ouon . . lLucknow . .| 363 | 29438 | —028 97| 208on | 20018 | -gra| 290 202 | 901 | +05| 660 | +07| T8 | +0'6| 24°0 (1138 | 37’6 | Tg2 | 389
2 | NorTr Oupn .| Bahraicn . . 403 | 29398 [} 29771 19207837 | 28'051| 885 300 || 7301886 » |656| P ! 7T p | o9 |1116| 386 730 | 883
# Now. provincas | Cawspore . .| 41§ | 20390 | —018'| 29770 | 20839 | 2B97E| 865 | 283 )| 736 | 805 | 41| 661 | ~0'1) T8 405 M LeL| 365 | 776 | 398
(Crammas. Mainpuci . .| 516 | 29282 ¢ 29760 | 29730 | 28°960 | gmol 288 | 720 | 900| @ |ex7| @ | TP9| P |24 |132) 360 72 397
VI—Upper Sub-Himalayas .} .. | .. |=02 .. o | e | e | e |l e | 880[ 4070636 | +08 758+ 08 244 - | .. | 778409
#INow. Provinces | Burelly . .| 568 | 29233 | —0l| 70| 09673 | 28790 | ‘883 | 303 70| ava| 03| ey |+04| 60| 0 | 204 UIS) 32} AT 35
TANK), Dehra Dun . .| 9233 | 27575 | —030| 29707 | 27938 | 2rae7| 71| 287 || 62| 816 | +09| 609 | —0'1 | 7A'B [ +0'%| 208 | 102°5) 35 | 640 | 346
Roorkee . .| ggy| 28902 | —028| 2972 | 20921 | 2860 | 52| 28 || es5 | 871 | -0 | 620 | 05| 46 | 03| 250 1097 35 | 759 | 41




ANNUAL SUMMARY, 1898. 801
[—contd.
at 215 stations in India, Burma, etc., in the year 1898—contd.
P WIND DIRECTION, Winbp viroctry, ﬁ:'?:g: s RAINFALL, .:_:.:n
. 8 A.M, ‘g‘ 32 .
Number of winds from .;g '% g g.':i E 'gg :;-5‘ " E‘f f: .:_.g- :-“;" ;‘-.; . MzTEOROLOGICAL g
g > g E,a v llas (2,8 . > 1 > L Station, ProviNcE or a
S| g [l2e (] ; £zl 5 S S ;; - DistrICT, -
£ N.|N.E.| E.| S.E.| S, | SW.|W.]| N.W. E% ‘é E g. P 3;‘ g.é E‘é _E E.Ei; :Ev ._§ :-5 'g :E‘j g‘ é g 'E g
g SP) 2 |SF |28 |2 EReshges) & | g | 3w | BF |8 5
o7 |16] 6 |11 7 |18] 40 (13| 16 T4 33|58} 78 | -728( @a1| 67 | 7860 |-1160| 6348 s513| + 8% 507 || Burdwan, Csvraas Banoat, |
11|20 15 [38] 45 {36 21 17 €3 171 ¢ ? 71 | '638 | 39| 77 |8015| -3'15| 6462 5764 | + 6'98 || 3'50 ;| Naya Dumka, '
133 |18] 5 (39| 28 |68({-37 {21| 11 1| 35| -1 82 |‘722{ 40| 7 |7922 | —892 7897 5597 | +23'00 || 797 || Berhampore,
12320 12 |49 | 42 (45 8% |13 17 0| p P 82 | M8 351 71 | 85| -385| 6846 56'50 | +11'96 || 5'11 || Rampur Boalia,
.57 80 |38 55 [66] 28 [49) 32 23| ¢ 4 81 (701 35| 70 | 6931 +0%9| 5602 5537 | + 1'65 || 4'26 || Malda,
Not| recor|ded. 8% | 'T19| 42| 8 | 81'51| +249| 7909 6741 | +11'68 || 5'43 || Bogra.
7126 59 |92 62 [2¢] 20 |33| 33 1| ¢ P 82 | -es9l 42 82 | 7691 | +500] 7394 69°90 | + 4'04 || 4'53 | Dinajpur . ,| Noktn Brvoar, 12
g5] 7| 57 (89 26 (38| 9 |16; § 26% ¢ ? 86t | '7681[ 86 || 92 | 80°33 | +11'67| 8846 82'18 | + 6'28 | 6°62 || Rangpur, (a)
9{57| 72 8] 51 {16} 14 |28 33 1) ¢ P 87 | 688l 23| 97 (10081 | —381| 12748 | 12776 | -028| 738 Jalpaiguri.
g 17| 52 [€4] 60 {28 1 || 1 1T 9 ? 88 | 'n3|| 55/ 104 ? ? 12497 | 13173| -616]) 703 [| Cooch Behar,
7%6]18{ 49 {115 24 (15] 33 |22 18 1| g4 | 470 84 | '683[ 1| 69 | 700 -160| 67121 6417 | +3'04 || 125¢ || Purnea, , .| NorTH Bruam. 17
06)37| 14 | 6| 2 (33|11 (2] 46 0 » ? 8 |'TI0(| 30 59 |82a2| -2332| s519¢ 65'6 | -14'32 ! 678 || Balasore |, .| Omissa, 1
1343 ¢ {1 7 (3] 95 |73} 8 T7| 1| -15 8 | 820 53! 6 | aa| -~ 44| 6485 69'87 | = 5'G2{| 701 || False Point, '
wml15] 29 |12% ¢ 2| B |67] 13 30 28{+3f 80 | 'm6| 37! 68 | 7609 -1009( 47175 6342 | —1567 || 4'52 || Cuttack,
. 153] 29 |1a| 6 {59[106 ;56) 42 || 155) ¢ P 78 | 805 34| 57 P P 7102 52'09 | +18°03 || 808 || Shortt's Island.
es9|92]| 32 [ 7( 8 | 5 %2 |4 21 ||z ¢ P 82 {817 33 53 6623 | ~13'23 | 4307 §6'62 | ~13'5 || 516 || Puri,
JO (Y [RUOURN Y [ e ] e [ e ] e f e e e | e e | e ] e | 5233 4479 | +754 V.-GQangetic Plain and Ohota
36/26) 7 (26| 2 |49 64 |88 & T8) 68| +15| 61 | 512] 38| 63 | 7610 [~1310] 54096 | 5238 | +258 579 Hanxibaggg.Pm.. Cuota Naorur, 5
50113} 13 |2:| 18 | 51| 65 |52 78 68 ¢ ? 65 [ 524 | 33l T | 8293 —590| 560 5647 | +0'33 | 652 || Ranchi,
wl15] 9 |36 14 |81 82 {42 10 424 ¢ ? 69 | 566 23| 55 |6331| ~831| 4051 4548 ) -407{| 8'75 || Daltonganj,
wl 7] 9|7 & || 81T |MW} B 33 ¢ ? 4 683l 18 59 | 7620 {~1720 | 5¢'85 5410 | — 3'25{| 3'75 || Chaibassa,
06| 1| 40 |20| 52 |43 | 68 (29 6 62 25 |+1481 68 | 577)| 30/ 62 | 5726 +474] 4559 4295 | + 061 496)Gaya , . .|Sourus Biman, 15
12| 4f 5 ({45] 30 (781136 41} 12 |\ 73| 7| 9 || 66 | '587(| 25| 53 {sa8a| 18] 507 | 4311 | + 7631 298 1| Denrt
6| 1] 25 |98 27 21| 36 |73] 18 3 30| +43| 73 | 653 W82 60 | 8523 | +4'77| 61'97 | 4513 +16'% || 503 || Patoa,
48121 16 |63] 96 [36] 61 [58] 35 ¥ 9 ? T 64| 24| 51 |5706] —606| 5639 | 4388} +12%1 || 560 || Arrah,
29| 7] 9 | 2 16| 36 (109 ( 20 511 ¢ 67 1603 | 28| 55 | 5482 +6181 46°08 4189 | +4'19 1 2'71 || Buxar .
1531 61 30 (43| 46 |25 41 |14 2 | 26| ¢ 20 72 |'6s8) a6 64 | 61'01| +299| 6742 | 4673 +2069)| 565 |} Bhagalpur. Nortu Biuanr, n
33| 8] 15 {01 82 |27 26 |45 27 1) 38/ +8 8 | 687 28| 63 | 5846 +4'51| 52'26 4809 | +327 3'81 || Darbhanga,
190 | 18 |70f 45 [ 3] 3 {19/ 16 ) 54 o} ¢ | & | 62| 29 62 |56v7| +793| 6519 ava| +1795| 665 Muzaffarpur
wl18] 75 47| 8 [ 9| 31 (42 38 53| 1 ? 8 | 60 14 66 | 5643{ +9'57| 6aes 5298 | +1166 || 845 || Motihari
Mol..| 10 (€| 36 | 7) 41 {36] 12 29| ¢ ? 7 | ‘65| 29| 62 | 5225) +9°75] 5543 4243 | +13'00 || 4'53 || Chapra,
09| 7] 17 |95 26 | 9| 75 |€e9| 8 36| 39| -8 72 |-61t{ 30 51 | 5058 +0d8 4701 | 3943 | +848 || 558 || Benares + u|N-W. Provirces | 1
19|15 27 (69| 26 [16] 3 105 47 || 1| 46| +33)| 68 | 03| 32| 52 |4847| +353| 5460| 2998 | +156 | a4 | Auahavad (Easm).
sst50] g0 38| 18 |19 20 |38 39 22| 25| 12| 76 | est)| 32 65 | 529 +1271| 6242| 51'35 | +11'07 || 587 || Gorakhpur . .| N.-W. Provinces %
(EAsT  SuBmoN-
TANE).
mdl| (6| 1 7 nje2f u 200 31| -35\1 2 | ses | 29| 50 |aees| eaw 4562 | 3380 +6°82| 3'82 || Lucknow .| Soutn, Oupn. 19
10| 1 (7|6 2] 8 |16) 8 | 23] 9| ||| g 17 s3] 9 ? | 3156 4004| -338| 282 | Babraich . | Norra, Oupa. 9
127(13] 16 |a5| 26 | 7{ 9 (10| 17 Er NI 85 | 56011 22 44 | 410| +260| 4215] 3180 | +1035(| 364 || Cawnpore . .| N..W. Provinces 2
(CaNTRAL).
g5|14| 6 |62) 2 |30 83 W4} 16 | F1} 9| 9| 6 | ;e 6] 4 | 9 ? | 3989 3309| +680|| 363 Mainpori,
o] e o] I O N O N R « | - 3517} 3762 | =130\ ... | VL—Upper Sub-Himalayas.
87| 3] 28 |25 42 ) 1} 10 [21] 48 18] 35| -0t 713 | 518 32| s2 1717 | +4'83| 4027 4961 | -93% || 514 [ Barellly « o NeW. Provinces | 2%
o7 17| 5 j12) 13 [14| 1 (12) 24 f 1a) 18| -2l 60 | 66 40| s | 7950 | +441] 12185 o857 | +:2%8 || 905 | Debra Dun, _Q\'/':;r Susuon-
44| 9| 3/ 6)6 ) 5] 5 25 @1 25116 ™ | 513 28 49 46°57 + 243| 45'(2| 4382 +120(| 750 || Roorkee,

Mean of 11 months,
4 Meanot 10 months.

(8) Wind observations of 332 days,



ANNUAL SUMMARY, 18g8.

Table

Abstract of observations taken at & A.M.

g's PRe8SURE 8 A.M. Ix INCHES, TEMPERATURE OF AIR,

& 55 (B3 | & (23 (22 (EE | B |54 |2 (e |€2|8 |%c|cslie|f2ms 2 |8  2a
% | MeTRUROLOGICAL L B e g9 z | &% 2 =S % B 2%l = Sg|setsgas |8z |22 |5 .1€E8
8 | " pavwince o Smmow.  \e® | FP | T (ferd |§8 |§< | Fg 8% WO |E | S| E |FEIDSt TSI CEISE5EEy T 2
5 Dustmicr, E° |25 . g |[BFovra|Bg (Es | LR IF® D18 |cS{E.led|5e|sS 2R P68 56
2 85| cpd | BE 22557 820 |80, 28 |cug o8| B5 28| 8|52 22158 |CE(8eBmel 22| 2
. E 538|850 | £x |S3Bielmel |B5E| 5 |SEf g | sh i85 e (€5 |85 €553 (8551225 85| 58
z _ = EPC 2% ETTETIREA 3R] o [ 2la | g 5 8 |29 15F |28 5% | 5° |5 30 7 | BN
2’| N-W, P, Weer .|Meerut. . | T8 20055 | —019| 29778 | 289871 2824 | 833 | 903 || 703 | g7g | +02| 61 | +06| 760 | +0°2| 237 | 1097 | 34'5 | 752 | 396
207 Sourn East Puswiws | Delbl .. o | T18| 09076 | 027t 20772 | 99482 oges0 | 8s2| om0 || 72t | goa | +ov2| 680 | +09| 788 | +06) 218 |112:2| 379 | T3 | 385
28:| CentraL Punian | [ Lahore o« 02| 29079 -026 29771 | 29508 | 28625 ‘883 f 343 | 690 | ggql+02 | 6461 P | 768 7 |24'4|114°6| 352 | 794! 415
2% | Bourn Puniaw . |Sitsa . . 662 | 29131 | ~022% %9775 | 29°543 | 29°697 | (851 -309{| 717 | 30 |+14| 643 | +0'9| 787 | +12| 26% |115°3] 322 | 831 465
Patiala . . 818 | 28969, 7 | 207Te| 29355 | 28512 | 843 308 || 712 | gg3| 7 | 639 P | 7Tel| T | 244 |1I5| 30| 75| 411

2| uar (Susson | Ludbisnz o - 812 23970 | —029 | 2713|2938 | 98500 | 875 | -319°|| 702 | ggs| of | 650 | +18 768 | +11t) 236 1153 355 | 798 | 405
Siatkot, . 830 | 28956 | 20719 | 2997 | 28+48L | 890 | 336 | 703 | g91|+16| 63'% | +1'3| 762 | +1'4| 257 |117°0| 350 | 820 42'9

Umballa . .| 892 23598 | 2 20718 | 29'323 | 28'457 | B66| 308 | 685 geg| 7 | 62°T{ ¥ {758{ T | 2621154 335 | 819 433

3 | Nommw Powiaz . Rawalpindi . .| BG83 28119 | —022t) 20768 | 28518 | o767 | ‘845 | 329 [[ 66°3 | ge | +2'1| 589 | +1'7| 725 | +1'9| 273 | 1170 | 314 | 856 | 446
VIIWTIndﬁl:’VaJIey and North~ | ... oo |=023] .. S ' 997 +1°6| 656|+ 07| 792 +12 269} ... 803 433

a L e S L1O| 98702 | 033 | 29795 | 2913 | 08715 918 | 385 || 677 | g3 | +0'8| 596 | +07 | 730 | +0'8| 258 | 1175 | 299 | 876 | 42
39 | Wesr Puwiap- . | Khushab . .\ 612 99179 1 2779 | 29627 | 28695 932 350 712l opy| ¢ | 613t 7 | TTIY T | 2094 1164 | 330 | 824 | 452t
Montgomery .} 858 | 20224 | 020" 29761 | 20°%A7| 98767 | 880 | 346 (| 73'5) o35 |+15t 65| P |70 T ! 2900|1186 345 81| 460

i D.LKhan . .| S04\ 39923 ) 028 | 29780 | 29%86 | 2p73z| 054 | 36| 702 | gos| 7 | 636 |+014 766 | ? | 260 |us2| 85| 817|417

. Mooltan . .| 420 | 29367 ¥ 20767 | 29817 | 98907 | 910 | '353 || 725 | o4+g |+1-2¢ 66 | #0°8% 804 | T | 274 [1175) 375 80°0 | 43'5
g | Swo . . .|Jacobabad . .| 166 | 20508 | —031 | 2949 | 30043 | 99122 | ‘92| 30| 750 | opu | +2e| 657 | +10| 81| +20| 321 |123°0 | 335 | 895 | 40
Hyderabad: . .| 96 29'727 | —0l0*| 29°778 | 30137 | 29288 | B49{ 296 || 7T4'B | ga'a [+1'5¢| 683 +0'14) 14 | +0T"| 2671 | 124°2| 40°5 | 737 | 425

i Kurrachee +| 30| 29821 | —017) 29602 | 30205 | 29375 | B30{ 274 || 756 | gg6 | +04f T0°L | +0°24 79 | +03t] 18'5 | 1053 | 460 | 54| 321
51 | Weer Ravrumana . | Bickaneer . .| 7L 29032 | t | 29784 | oowi2| o8tpa| 788 | 22 [ 759 | oa1 |47 | 691 | +1'6| 816 | +22 | 25 1158 | 31'5 | 83 | 427
Pachpadrar . .\ 380 | 298| ¢ | 29796 | 29922 | 29038 | °T84| 68| 7M'3|gsm| » 650 0 |80 P |30 (1159|330 | 828} 470

Jodhpur . .| 782 | 27036 | 7 | 993 29393 | 28636 | T6S| 269 |[ % 90| v |678| ? [809| P |2621143) 371772 425

VIIT.—East Rajputana, Qentral —~015| . o19l+19 681 +1¢ 80:0{+17 237 ... 6688l 384

India and Gujarat.

) | Bawv Raseurana 5 Jeypore . o} 1,031 ) 28401 | 016 | 20813 | 28752 | 230029 | 728 | 260 7' | ggy | +271| 66:3{ +17| 792 | +19| o5 | 125 372 | 53| 429
; Komh . . .| 819280517 ¢ ! 20382 ogeez| 720 c2ra | 766 | s37| o |vos| ¢ |s1| 7 {282 1136 435|701| 38

\ Sambhar . .| 125%) 28561 | 015 | 20°B3 | 28'908 | o8°I78 | TS0 | 266 || 72'5 | gp2 | +35, 660 | +1%6| 791 | +2€| 262 | 115 | 350 | 765 | 43

j Ajmere. . L611 | 28224 | -gpp| 29828 | 28568 | 97791 | TTé| 285 | 711 | pop | +23| 659 | +2%( 784 | +2%| 249 1104 | 30 | 64| 418

‘ Oodeypore o .| 1925} 2T003* p | 297907\ 28226 | o755 | 651 237 766 fowz 9 |68%| 7 79T, 7 | 287|108 393 | 688 319

; Deesa . 466 | 20°38% | —p16| 29813 | 29°698 | 29003 | 695 | 289l 756 | g55 | +2a| 675 | 09| 81'5 | +17| 28'0|114'5 | 4200 | 725 | 480
§ | Kuoomman awn | Bhol oo o0 35| 20964 p | 00018 | 29796 29038 | 188 | 250 || 73| gpe7 | 41| 69°0 | +0°7| 811 | +12 ) 24 |111'3 ) 465 | 64°8 | 363
Rajlor 4291 29131\ —q10¢| 20'819 | 29780 | 29025 | 72| 236 [} 752 | 939 | +0°9| 670 | +0'9Y 805 | +11Y 26°8|109°9| 420 | 679 | 418

Veraval 29888 ¢ | 29808/ 30151 zo402| 7201 925 762 | 857| 7 | Tr4| ? | 78S[ 7 | 143 |100%6) 513 | 493 | 26%

Bhavnagar Para 35| 20828, ¢ 20810 | 30135} 20496 | 709 { 2301|767 o3, 2 |693| 2 | 818B| ¢ |250|l122| 442 68| 403

9 | Crwmruy Inote . | Nowgong 57| 29068 | 018 | 020000 | 29479 | 28'c82 | 797 | 263 || 720 | gyz| P | 661 |+19|TFT| |23 |1136| 35| 60| 381
Tedote .. .| 1828 28038 .3t 0832 | 287! y7er3| 66| 223 || 28| gyl | +17| 645 | 410 | 168 | +14 | 206 | 190, 301 | 690 391

| Neemuch, . .| 1,630 | 28252 | p | 20230 28569, orst9 | m0 | 206 | 743 | o | +214| 651 | +0TH T7°8 | +1'6+| 25'5 | 110%6| 380 | 726 | 41
6 Commar o . Surat . 3| 095 | p | o007 30119 | ogge0| 69| -2iz|| 770|owgy o 78| ¢ | 88| 7 |220|1086| 56| 5804 351
Abmedabad , 60| 2969 | o | ooeiz| 3003 | o9 | | casa|Tre|eesl o | m2| o |s28| ¢ |22)1w3) sz 1|7

8| N-W. P, Wesr | Agra , 855 | 29249 | —-028 29-7761 2085 | 24°831 | g5 { 290 || 740 | 915 |+12 | 68'6 | +13| 80’1 | +1'3| 229 | 1120, 414 | 0°6 | 338
21| N-W P, Contese ! Jhansi 858 | 28'969 | —018 | 20'795| 20'378 | 28574 ( g0%| 270 (| 76’4 | o8 |+ 11| T0'2| +1'9| 81°0 | +1'4| 20'6 | 1147, 44| 703 | 3T5
| IX.—Deccan. oo =008 . | e | | 910| + 11| 676+ 08| 793 +09) 234 . 659 364
£8 | Bowraw Drcean . |Belgaum . .| 2539 | 21366 | —008 | 20'853| 27570 | 27106 | 4o | 173 || 700 | 847 | +05 | 640 | +01| T4 | +03| 207 1017 499 | 518 | 302
I | Sholapur 1.590 | 28297 | -'00BY, 29844 | 28556 ) 98°005 | 551 192 || 76°5 | 933 | +06| 68'9 | +1'3| BU'L | +10| 24 {1102 490 | 612 | 252

1 ;"’“"3- « o 184028082 | 012 | 20858 28'30L [ 27728 | '573{ 194 || 73| 905 | +17| 648 | -02| TI'7 | +08| 257 1690 459 | 631 373
eSOy e o] 1006 v | ¢ | ovmsal ogamnl ovess | msl e |l maslanal 0 lees' o losal e | 9so oe7 456l 611 35

* Mean of 10 months,
1 Mean of 11 months,
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o3

1—contd.

at 215 stations in India, Burma, efc., in the year 1898—contd,

HugroME- s » — -
Winp DIRECTION, WIND ¥ELOCITY, TRY B A.M = RaiNpaLe. E .
S < kY
. 2y + Nz |58l || &5's2 s | = g5 || 3 =
Number of winds from i::i E 'Z; . %g t_; E; ‘g-iz - g g -E',:? % STaTION. M;’;‘(JOV:::':BJRCAL é
E :_ ;: én‘:. z § : S ) ;g ;E; é % T:;';; g.‘.é :‘; Diswynor, ?,3
£ | N.|NE|E|SE. S. | S.W.|W. [N.W. gé £ §§ 5o 5:5; 5;; ‘E”.Z g:—;- K b gj 5 lis f:,
3 RN NN N AR z
197 3| 8 [37) % 17 |68 13 20 29 gl 62 | 493| 27| 30 {3918 _gqg| 2596 3289| —603| 332 Meerut . .| N.W, P, Wssr, |22
2 el o (39] 55 12| 7 [106] g9 | 49| 26|46 S | 70| 32|} 36 | 3BT| ,p0g| 1802| 3003| -1201 | 270 || Demi . . . |SovemEasr Pussas g
146130 16 [46] 55 |34: 10 |89 19 23| z5| -8l 63 | 491 o1 28 | 2826 _gog| 1844 9185 | — 351 {j 200 || Lahore + o[ CEntRsL PuNsae. | 28
8i19| 25 ta2r| 9 {22 41 |79 45 P2| 36 4100 53 ) 452\ 24| 16 | B39 _qg9| 972| 1565 | — 583 || 275 || Sirsal « .« | Souru Punsas. 27
Mi|12)w00 | 5| 21w, @ {6 11 #2{ ¢ pi| 70 | 5761 o6l M| ¢ o | 203 ¢ P || 262 || Patiala
88| 7| 15 | 4| 75 (17| 9 (14| 36 28 15| +53( 62 | 491} 39| 32 | 3000 _5q0| 209 3090 | - 593 || 2°95) Ludhiana, . .| Punsam (Susmon- |29
s |30] 63 |67] 26 | 4| 1| 6] 18| 21 pg|+ir) 63 | 4% 22| 35 | 86| _gug| 31| me12| — 281 || 364]| Siatkor, TARB).
o3! 3] 1 [46] 21 | 2 2|46 1| 18| p |2 69 ! 5391 20 36 .? o | 33e7| 3311 + 016|578 Umballa,
o065 (25| 10 [27| 3| 3] 2 [16| 14 || 25| go!+25' 6% | 46| 36| 50 | 9681 | L 3qg| 3280] 3517 — 227 || 331 || Rawalpiadi . ! Norru Punsas. 31
. 761 966 —204|| .. | VII~Indus Valley and North-
005 |2 10 | 4] 13 (€3] 25 [10| 26 || 27| g4 -m]) 62 | M8l g = 256 +044 | 13271 1358 | — 027} 240 ngswta;a a‘iput.m m»':om Ponian, | g
93 (28 |104 {61 | 14 18] 26 10| 6 | 58| o pil 52 | 4390 g9 20 | 1640 .ggp| 1423 1039 | + 384 || 205 ||[Kbushab , .| WiasrPunsan, e 2
10|23 | a0 {43 53 |45 56 |18 17 || 64| ¢ Pl a8 ) 85 gl g2 |50 _gppl 58| 1088 | — 578 || 097 || Montgomery.
136/%0] g5 | 6( 31 (18] 5 (13] 33 || 27| 1g|+50) 63 | 85\ 23\ 11 { W) _gq3| 68| g42| —1%8 (143 | D.L Kban,
15516 a7 | 2| 49 [18) 63 | 1] 12 | 19| 95| -aa| 57 | 4B| 12 10 |V _yqp| S| 756[ - 455 072 || Mooitan(a)
20|19 12 |52 80 [er] 7 [ 8| 20 | wo| 3g|+18) 56 | 52Y 17/ a4 | 663 _ge3| 85| ags| — 083 [ 054 || Jacobabad . of Swan, W
sg|50| 9 | 1| 3 28163 {16! 43 § ? | 901! 2 || 52 | 506) 31|l 7 YIOM| _394! 365] 70| - 341 ] 106 || Hyderabad.
98|12| 65 [35| 8 | 4| & {163| 28 | 97| 133|—2r!| 66 | 637 31| 6. 978 _3q3] 32| 92| ~ 468 0'80 || Kuwrachee,
13/20] 18 (21| 22 [45(122 |6%| 40 || 69| 4| +as | 55 | 32| a5 14 | ? 88| 1195 | - 315 || I'3 || Bickaveer . .| Wast Rasrurava, |
6|31 55 |28 18 {41| 93 [31] 22 || 93| 58 +60| 54 | 4P| g8y 12 | P ? | 10'95| 1028 | + 1'67 || 7'55 ||.Pachpadra.
94181 59 |16]| 8 |12|130 |32 8 39| ¢ Pl 47 | HON 30| 17 | ? 9 | 10967 1815 —.379{ 21 || Jedhpar.
: . 2573/ 3012 | =420 ... || VIII—East Baiputana, Oentral
53143 46 26| 6 | 6] 8 (79| 70 || 45| 51|-16| 93 | 466)| 30| 28 | BT | 1070 2028 | 2876 | ~ 87 | 408 Jeylxﬂfrlem’m.ld Gfl 1Y, asroraa, | 50
99{ 28] 17 (21| 23 | 3| 46 |65} 67 | 45| » | ¢ [ 49 {%0|| 22| 40 | 7 p | .o2or| £9°52) — 7)) 376 || Kotah.
163 | 8 |17| 12 [12| g |18| 17 || 61| g7| ~ 9] 52 '4531' 281 0 | 3256|1255 1| 2291 11! 241.1| Sambhar
w1{10{ 17 | 6] 8 |12| 3 20| 15 | 57| 43| +:3 )| 60 [ 8] 27/ 19 | 329 | 1309 1207| 2218| T I [ 210 || Ajmere,
wolee) 5| 7| ¢ | 5] |[79)as || 55| » | o[ 56 |2 26) g9 | 2 v | mE| ? ! | 199 || Oodeypore,
21| @2 || 32 (17| 56 | 76| 37 || 96| 103|- 7| 55 | 523 29|l 23 ‘988 |_sm| we| 26B| "9 {469 Deesa.
14(19) 18 |20 5 | 6] 41 (M6 65 | 123|102 +21]| 57 | 566 31} 16 | *? 9 | 1355 | 2461 —1'°6l 419|'Bhuj . . .| Katemswam  anp
|2 2| 18 56| 5 13 11 15| 25 | 13| go|+23) 63 | B84l 20|l o5 | 35% | gou| 16m2| 2867 T12%5 || g || majrer, Corea, 1
1508 T | 7) 12| 7] 36 9|38 71| o » || 69| 63 37| 29| ¢ 9 | 1zse! 20z~ 818|231} veraval,
112|318 | 6] 8 (13[4 (77|90 | 87| 2 ¢ s 85| 20| m | ® | p | 3| ¢ ? 1l 600 || Bhavoagar.
wmiot) 11 (92| 3 [17) 68 [99] 19 || 24| 25| -4l 68 | 53] 33| 62 | 495 |+1p95| era0| 943 | TV || 208)| Nowgong . .| CowrasrInou
108 36; sl af 5| 9| 83| 33 ez -a) & | M) 32| @ |90~ 100) dom| 9 + 533 || 396 || Tndore. 1. “
Ji2A) 88 |30) 9 | 4 83 |9 3N | 53901 ~ag| 5 | 52| 23|l 3 | WVI8-318) 249 32| T 77|59 || Neemuch.
82187] 37 {37 73 |87 | 53 |4 a5 | 42| go|-53f 68 | 666 33l 424036 |— 736 swse| 463¢| ~13W| 418 | |sSurar . . .| Guamar.
3| 20| 66 {34] 12 {19 \761 39 67 ! as| » {2 | 58| 565| 36 30| ? ? | 3¢s9| 3082; +.457 | 316 | Aumedabad.
3| =| 3 7| 810 u6 | 57| 42| +36|( 60 | 21 25i 28 | 3891|1001, o67) BWI2)-—.3%5 || 273 ) Agra . . NeW.P.,Wisr. |22
Us| 51 13 116 10 | 3| 93 |60 50 & 29 29| o { 55 [ 50| 23| 57 | 4907 |+ 798 37| 3963| - 193] 432 jhawei. . .| NeW,P, Caurras.) 21
oo o] e ‘ - ~ 13942 4102§ =157 ; .. | IX—Deccan
N} 2 |52] 31 [ 6! 5 |T! 32 ? 7] e 73] ssTi a2 li100 | 5308 +16'92‘ 5537 48T} + 663 ' 423 || Belgaum Bowsay, Dsccan, |38
35|11 20 {28] 63 | 3| 61 49| 69 | 137| 0| +5a | 50 | 162 371 0 | 510 -1101| 3886 | 3390| + 096 | 522 || Sholapur, ()
53] 6] 7 |3t| 28 |10| 78 [103] 45 || 111|100 +10| €3 | 511)) 39 55 | 8936 |+ 5-64‘E 2669.| 2873 — 205 | 185 || Poona.
g2t 9 isnl a5 [ 290 hoal a7 620 2] o { 75 | maoll 2all a3 ia3sal+ 048’ 9598) 63| + 55 ) 193 )] mijapur.

{a) Win
w)

d observations of 321 days,
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Table

Abstract of observaticns taken at 8 A. M.

. 5% PrESSURE 8 A.M, IN INCHES. TEMPERATURE OF AIR,
b it
£ @8 HE: =1 vged [om @ @ 0 ‘s g .18 ol teles! &g les (83 | & > .
> . g3 ° ERo% R 5.8 B |29 . 5 o413 cx| Eslext 22 |52 |58 ¥.|1=5Y
=] MzrroRrOLOGICAL - o a3 = ] 4 X o [ E& = £ 8|20 | 83| S5 |SE|2E ] Sl
- PROVINCE OR STATION, °z |®s T |seen | 23 &3 g (5= E E:a LlE 18h S50 22 (585 E25l 8 §&
S DisTRICT. 52| €3 gE |55F o B¢ | &3 v | B wi | 55158 -g&'; e8lzo g8 |58 (85580 o Fy
: Se9IRE | S8 I BE e et | BT |Lee || ce SR |5 1B B (5T | SE LT B E 51 | oo
g EES lges| £° (85851655 | $88 ! 55 |§ct(lg | & gE | e8I 88| S5 |2E|ce [SLE(E8E[ 85 | g8
2 BIE | §5% & Voo Mgy [Eo8 | B8O veo || 8 ] 56 | & 58138 | 58| 85 |X52|888) 59 | o
z = sea| S (grE¥avpman 38R g zfa||& |2 |S¢|=2 |sf|E&|se |28 z¥7 27« | =@
40 [Kuanoess , , | Malegaon , | 1,430 | 28'433 ? 29'832 |1 28'714 | 28°095 619 201 || 742 | 924 | +1°5| 65'0 | +171| 792 | +1'3| 265 |109'8 | 403 | 695 | 408
Ahmednagar o] 2,152 | 27743 4 o988 | 27997 | 27422 | 75| c1s9 | 739l G02| 2| e8| ¢ | TPO| 7 | 269 |105'8| 39'9 ) 650 407

ol [Berar . . . |Akola . . .| 0830|2303 | ~0caf| 20823 | 20275 | 28603 | eva{ ;s 763 | 942 | +21) 678 | +1'1) 810 416 | 260 | 116°0| 4211 | 7D | 414
Amraoti ., .| 1,215 Y8641 °? 00e26 | 98°968 | 28326 | gaz | emi3 |l 763 | 931 | +1'6| 698 | +1'9t| 815 |+174) 232 |1150) 48'¢ ) 66'6 | 3G

Q cz.::% PO Khandwa . .| 1,004 | 28816 | —'003 | 29832 | 20151 | 28063 | g8g | gz || 74’8 | 933 | +21| 679 | +1'5| 80'6 |+1'g | 25°% \ 1147|402 | TS | 408
Hoshangabad .| 1,006 | 28'841 | —'005 29825 | 29'192 | 28'448 183 o35 || 733 | 91°3 | +1'2| 68'0 |+1:2%| 797 |+1'7%| 23'3 | 113°5 | 41'8 7 382
Nagpar . .| 1,025 28810 | ? 09812 | 291156 | 28500 | 56| oz || 752 | o2m| P 689 P |80°6| P {23°3[1142| 466 | €76 ) 374
43 |CantraL  ProvIN-[Chanda ., .| 63429213 ? ogg31 | 20567 | 20910 | g5z ! pmn || 758 | 928 403 676 | P | 802[ ¢ | 253 |1152) 421 ) 71| 368

ces, CENTRAL,

Seoni . . .| 2,033 2r18| —007| ooeul| 287127 | 27T%69 | g5y | veup |l 729 | 881 |+0'8*| 643 [-02t] 762 |+0:34 237 1101 | 410 | 651 37
Jubbulpore , .| 1,327 | 28500 | @ ogaos | 28871 | 28135 | -73g | vono | 7202 | 880 | +0°8%| 64'0 | ~0'3| 76'5 |+gw2+| 240 |113°0| 342 | T8'6 | 40°3
Saugor, . .| 1807 28:036| P 2900 | 28369 | 27865 | 70a | o33 || 70| see | 407|679 | ¢ | T82] @ | 205 1109 451 65'B | 350
89 [CowtmarInomn . |Sutna . . .| 1,080| 98775 | —016 | 29708 | 290163 | 28M6 | 757 | g5p || 73| 88°6 | +0°9)| 66'6 | +1'5 | TT'6 | +172| 220 | 111'6) 361 | T | 31
. .| om|oeen| ~00*  oogos | 20215 | 28528 | -ger| wpas || 751 | 909 | 409 | 690 | +0'5| 80°2 | +0'7| 21'5 |113°0} 464 | 666 ) 350
Sambalpur . .| 49| 2035 | —016 | ogvgg | 20737 | 28'928 | vpog| g5y || 753|008 | O | 694 |-0°2¢) 801 ot | 21¢ |1121) 437 68| 342

£
44 |CenTrRAL  PROVIN- | Raipur |’
czs, EasT,

30 |HvDERABAD, NORTH, | Aurangabad , .| 1,865 ; 28'031 ? 09'318 | 28°288 | 21725 563 181 || 866 9208 | P | 66'0 ? | 794] ¢ | 268,113'5| 46'2 | 67'3 | 395
Indur . . ] . Not | recorded. r3loa| ® |685| P [.8000) P | 2291155 441 »71'4 362

Bidar , . .| 216%|2r78| ¢ oggy | 27088 | 27425 | w563 | gz | 764 | w9 | P |e63{ ¢ [7M6| ¢ |26 10013| 530 483 321

§3 [HvpzraBAD, Souta, | Gulbarga . | 1,502 28409 P 20g73 | 26648 | 28112 | 535 | g9 [ 756 | 926 P [683| ? 805 P 24'3 | 1090 | 490 | 60°0 | 361
Raicher , .| 1,300 ] 28'571 ? 20935 | 28'828 | 282761 552 | eqgg || TTR| 921 P | TLT| ? 819 | » | 204 (1100 522 | 57'8 | &1'f

Hyderabad (Dn.) .| 1,690 | 28193 ? 29°639 | 28'459 | 27'862 597 9211 74'8 | 90'8 | +0'7) 69°1 | +1°0¢| 80°0 [+0'7*| 21'7 | 108'9| 49'3 59'6 | 320

Secunderabad .| 1,787 | 28'083 | ? 20810 | 28351 | 21769 | 5g2 | wppy || 7O | 016 | +1'5| 697 | +11| 80°% | 414 | 25 1103 512 | 591 | 35

Hanamcanda* ) .. 28°969 ? ? 29'246 | 28'63¢ 612 039 784 | 916 ? | 72| » |81'9| P |19 |110:7| 572 535 | 317

X.—West Coast. we |—016) ... - . . |866!+08 TET!+07807[+08/120] ... | .. [3061197

37 [Kowsan . . .jBombay , 37| 20856 | —015| g@3 | 307106 | 29498 | g8 | wpgp | BT | 867 | +1%| 757 | +11| 812 | +12| 109 | 950|625 | 35 | 193
Ratnagii , 110 | 20780 | -*007 | 29'820 | 30°000 | 29"475 | 532 188 881 | +10| ™3| +1'5| 811 | +1:3 139 | 979 609 | 37'0 | 233
Mormugao . 60 | 29852 ? 99'348 | 30°050 | 29'599 | a1 | pp | 783|863 P | TS0 2 807 P {113 | 930 644 | 286 | 188
Goa . . . 199 | 20°702 | —005t 29939 | 20'g97 | 20°M2| g551 g |\ 8B 8L| P | A9l ? 800 2 |102/| 90516351 210 | 17'6
Karwar , aa | 29857 | —019 | 99833 | 30043 | 29600 | -aa3! qpp | 760 867 | +07| 729 | +04| 98| +06) 138 | 93] 585 %8 | 210
13 [Mazasar . o|Cochin, , 10 | 29°908 | —'022 | 99816 | 307056 | 20°T61 | 905 | 43l T8O | 885 | +1:2| 62 +0'6 81'0 | +09| 133 | 96'5( 663 | 30°2 | 20'5
.. o7 | 29'888 | —021 | 99915 | 30°056 | 2949 | 07| sy || TEE| 871|403 | TE3| 404 80T ) +0'%) 129 o3'9] 645 | 204 | 202
Mangatore . 65 29'853 [ —019 | 99-g51 | 30°030 | 29°686 | 314 ‘161 || 85 | 8T°L | +0'5| T43 | +0¢ 80'7 | +0'5] 128 | 94'8| 65'5 | 20°3 | 20'8
Trivandrum , . 198 | 29709 [} 29'830 | 29°851 | 29°569 282 147 780 | 811 ? | 156 P | 799 ? 85| 9000|6301 270 | 158

-3
«
[

Calicut ,

XI.—South India. ol l=agl o L | |e03]+06/721|+03 812 +05 181 ... | . [475/286

37 {Maoras, Soute | Pamban , 37 | 20865 ? 29429 | 30'073 | 29683 | 300 | 15| 823|880 | @ (MO} ? B2'5( ? | 110 94'3) 700 | 243 | 165
Tinnevelly . 168 | 29'739 ? 29837 | 29'068 | 29°517 | 447 176 81'5 | 91'¢ ? 76'¢ ? 853 ? 178 | 1066 ] 629 | 43°7 | 28'7
Madura . 447 | 20418 | —-018 | 29833 | 29678 | 29203 475 qpg || 804|933 ¢ [TAL| ? 837 9 ]192(1055| 63'7 | 41'8 } 29'C

34 |[MADRAs, SouTk | Salem
CENTRAL,

. .| ot0| 2091 | 09| ogwe|oems|omo| are| -mo| TEO| 98 |+06| T/ |+10) 822|408 20 )\1049) 565 4B AT
Coimbatore . 1,348 28°558 | —~*017 29°860 |1 28'760 | +9°337 193 11 757 90°¢ | 40'2| 70°0¢{ +0'4 80'2 | +03 | 204 | 1019 587 | 432 | 29'6

35 |Cooma , ., .[Mercara ., | 3781 26°215] —'016 ? | 96975 | 260061 369 | 155 | 66°0) 762 | -1 622 | +11, €92 +05| 1400 | 91°0 | 51°7 | 393} 26
36 \Mveors , ., '.|Chitaldroog , .| 2,205 | 27510 P 00815 | 27706 | 27243 | g3 | 178 || 82| 866 | @ | 672 P | 76O ? | 1903|1012 | 54'3 | 463 | 286
Bangalore . .| 3,021 (26'929 | - 29-961 | 27135 |* 26°682 453 69 || 7001 | 827 | «009| 64'5 | +0'6| 74'6 +08] 202 | 978 | 51'9 | 459 | 267

Hassan . .| gom | 268 | | oews|zvow |owess| aw| s | T01|se7| ¢ |6z2| ¢ |75 P |05 874 369) 508 303
Mysore . .| gip| 20426 | P | oo | Zre0s| 2720 | 0| vae3 || 725|863 ¢ |656| P |60 F AT 987 | 559 | 48 300

* Mcaa of 1] months, + Mean of 10 manths.
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JI—contd.
at 215 stations in India, Burma, etc., in the year 1898 —contd.
WIND DIRECTION, WIND VELOCITY, |! P;:Ggi“‘:"' E RAINFALL. E .
Number of winds from .EE-E 'g g §.§ ‘% E.:E_u %5" “‘i: .::_é 55 k‘: METEOROLOOICAL g
55 . E sellz |la® S R -g ® & g StaTiON, PravincE oR -
3 . e 2 . © Q ° c = c ° . g o - = DisTRICT, >
£ |N.[NE|E|SE.[S. |sw. W.NW s g %5 =§ PR - ‘—é'é-? £ g 2§ | g3 Er‘afc '§
= §=| 5 | 851§ a2l SS||Exsl 5.5 = £ 5> Tk 85 5
s ZB |2 2|28 222X )2S02es) F | & | 28 | §F =T z
a5|12| 12 | 3] 3 [ 2| 62 [157( 67 || 180! 72| +95|) 60 | 530 6| 27 | 4057 |—1357| 15%1 | 250 — 999 | 25l || Malegaon, , .| Kuamosen, 10
4960 27 {17 24 |14] 43 |61} 70 || 13| @? | P |} 61 {513| 7| 33 { ? ? 1564 | 2555| — 991 | 1'79 || Ahmednagar,
62) 21 22 |38] 39 | 8| 29 j100f 65 || 60| 55|+ 9|l 5 |92 5| 48 |5058| 258 20079 | 3790} -iT'11 || 214 |[Akola , , , [BERaR. i
1|16 45 {81( 21 |21]| 50 |96| 33 || 78] 47| +66) 59 | 584l 5| 46 | 5099 | —-499| 2145( 3741 | -15'96 || 1'23 || Amraoti.
96| 8] 23 J21| 13 | 7} 17 .[te1| 59 || €3] 59| +17| 58 | 79| 28| 85 | 44'36 |— 936 26°30 | 33'29) ~ 6'09 || 421 || Khandwa , ,[CENTRAL Provmcss,| 2
3| 3| |23 ... | o] 71 |42| 3| 26| 30|-13) 63 | 523| 33| 5 | 6053 | —6'53 5973 | 56'58 | + 315 | 940 || Hoshangabad, s
179 |21 16 | 8| 6 |1l 3 {50 a7 || 60| 6aj -6 59 |se1| 39 58 | 6493 | —693| 5344 | 5091 | + 253 | 863 || Nagpur,
93|39 32 |3s| 2 |18| 2¢ |82 93 || 33| 37|11} 65 | 500 3%} 58.) ¢ ? 6168 | 5853 | + 315! 535 [|Chanda . e Cgm: S-ovmcu. 8
w)48! 8 |18) 21 |12| 7 |35] 72 | 28| 39| -28| 61 |ama| 30 76 |765| +2:35| 58:33| 5889 | ~ 056 || 720 | Seani.
ml1s| 2 | 5| e |s8] 52|67z || 31| 33| -6| 66 |626( 33| 75 |esez| +938| 6972 6037 | + 935 | 425 || Jubbulpore,
5119 33 | 40| 51 {44 | 42 ;36| 12 || 50 35|+l 56 | '500| 31} 69 | 5693 | +12:07| 6282 | 48'93 | +13'89 || 331 | Saugor.
30156 27 |12]| 19 |2¢) 18 | 89| 90 66| 61] + 8] 60 | 528l 26/ 67 | 5201 | +14°09] 5837 4648 +11'89 || 3'83 (|Sutra . , | CsnTRAL INDIA, 9
16| 7] 27 11| 10 [15(110 19| 10 || 66| 56| +18| 62 | -542|| 36| 52 | 6561 |—1361| 4268 | 5262} — 984 320 | Raipur. . . CE'ZI:.“' Provinces,| ¥
. |56]105 |20| 61 (15| 76 |16] 12 || 42| 23|+ 83| 72 | ma3| 33| 63 | ¢ ? 54'55 | 68'05 | —13'50 || 5'80 || Sambalpur.
137) 4 50 |16 6 | 1| 78 |54 18 g5 ? ? 52 | 4721 33| 46 ? P 93416 | 32:27) — 9’11 || 3'25 || Avrangabad , | HvosraBap, NoRrTH 8
120 125| 5 (17| 18 |13| &7 87| 44 |} 62] ? ? |l 68 |650| 37| 58 ? ? 444 3740 + 704 || 620 [} Indur,
-~ 129} 35 |47| 31 |21| 90 (8] 28 | 79| °? Pl 70 |635] 23| 68 | ¢ ? 3572 | 4204 | — 632 | 200 || Bidar.
133 (157 41 [20| 13 | 5| 27 |41 69 (| 10| @? > () 60 | '537] 29ff 63 ? ? 3552 | 29419 | + 6'33 || 470 || Gulbarga ., .| Hvorrasap, Souta. 8
« |30 2 70| 32 |20| 57 [106] 28 || 86| * e g5 || 3Of 51| @ ? 2798 | 92822 | — 0% || 477 || Raichur, ‘
160 3| -3 |21] 26 | 6| .. 132 12 || 54| » ? | 68 {so2| 35| 52| @ ? orm| 3372 - 698 288 | Hyderabad (Du). ]
62| 6| 22 ™| % 24 190 55 || 67| 65(+ 3| 65 | Bag|l 3| 47 | ? ? 2057, 3372 | — 415 | 3'80 || Secunderabad,
Ml21| 1| 3| 68 |57 11 |68{ 31 g8 ¢ 2|l 69 | 72| 36| 55 ? ? 38'76 ? ? 3'00 || Hanamcanda.q
e R R . S . 10530 | 103-13 | +217f .. X.—Waest Qoast.
4|90 | 77 |65| 20 20| 30 |71 | 20 || 107|122 | 12| 78 |92 | 40| 78 | 7663 |+ 137 | 7T09| TI2| - 003 | 6496 | Bomhay . .y Kowxaw, k1]
832 15 |41| 58 |16| 26 |68 | 32 || 58| 102| -9 | 72 |725| %0 97 | 9780 | - 0°B0) 10039 | 111'65 | —11'26 || 833 |, Ratnagiri,
1g(48| 13 |43 (106 (16| 16 |14} 83 || 89 2 > ] 83 | 316 ¢2|10 | ¢ ? | 10720 9180 ] +1540 || 547 || Mormugao,
20138} 66 (106 11 |11| 39 |51 23 ? ? ? 79 | 783 51 112 ? 3 11553 | 10332 | +122 || 520 || Goa.
3|7 6 73] 6| 4|39 [3] 36| 43| ¢ vl 82 | e 39| 19 |109w7|+ 993} 13855 | 12919 | + 9'36 | 6720 || Karwar,
S1z1)100 |22 9 | 4| 7 |15) 33 || 56 ? > || 81 | soz || 52128 |13216|— #16| 125'76 | 116'62 | + 924 || 646 [} Cochin . . .| Marazag, 3
85128 | 37 |81| 52 | 8| 6 |10] 588 || 90 ? ? || 83 | 802 55128 11390] +14'10| 11208 | 11313 [ — 105 || 5'05 || Calient.
120 (17| 22 (89| 59 |12] 9 |15| 22 | 26| 34| -2 79 | 79| 57| 130 |11830| +11'70| 12122 [ 12274 | — 1'52 || 394 |} Mangalore,
110 (110 25 | 17! 4 . 3120 76 592 ? ? 81 {780 591 9 ? ? 5287 6569 | —12:82 || 225 || Trivandram,
PV IO VR P . . 4212 | 361 +551 XI.—8outh India.
15(26| 69 (27| 28 |25] 99 33| 43 || ;| » | # || a0 |'8s7| 30| 60 | 3310 |+2690| s0:91| 30| +1391| 475 fPamban . .| Maoras (Soutm). | 57
« |7} 38 [ 3| 10f6]3 [72[13 | 59 # * |l 69 | 75| 43| 52 [4300(+ 900 2953 | 2853f + 100 217 | Tinnevelly.
19U6| 85 |11 13 | 7{ 16 11117 || a5| ¢2(+ 7| 70 | ;s 39| 65 | 437 |+2029| 4718 | w69 | +1449 )} 517 [j Madura,
T9| 6| 60 43| 4 t20] 93 (36| 2 || 60| 44| +36| 77 | 35| 2| 62 |66'50|— 4'50| 4r2a| 41| + 580 ) 00| Salem . . . bgm;:k). (Sovtn | 34
2| 1] 2 (156 19 /35| 79 (49| 1 || 24| 48[ 504l 8 | 73| 56| 49 |4520|+ 380| 2386 212 | + 272| 20 | Coimbatore,
10| 8) 43 (a5 6 | 3| 5 (7| 46 | 59| 58| +2| 8 | 53| 59| 1% |13v2|- 52| 10935 | 12937 | -2002 || 315 || Mercara . .| Cooro 35
7]6| 10 |61 45 | 4} 83 m2| 20 | 92| * |l 70 | 82| 56 49 | » ? 3054 | 2543 | + 511)] 205 || Chitaldroog.*® .| Mvsore, %
3| 3|52 99 2 {18 61 |73 14 | 80| 52| +5| 7 |-seall 51| 54 |6168|— 768| 3153| 3586 | — 43| 259 [ Bangalore.
8| 7|5 |64| 39 | 8|4 |w|s0 38| | 2| 75 |e0| 60 85| ¢ ? | s986| 3047| + 939 || 312 | Hassan.
3{20) 5 [51| 14 {15100 00| 13 [ 2000) ? | ? | 75 | 608 586 55 | *? ? | oom| 2g0a) + 017 232 |Mysore.

% Wind observation of 334 days.

## Wind obscrvation of 355 days,
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Table

Abstract of observations taken at & A. M.

ES l Number of District,

5% PressurRe 8 A.M, IN INCHES, TEMPERATURE OF AIR.
u:ge 28 & YE g | Ye o & v Py s & £ s g Cr (B8 | % léw Jew |e -
@ = 256 £c 5B o =9 = E5| 3 S| Eséy | Py ife [§¢ w.,l3g
MET20ROLOGICAL wy | &Z S |2_%% |2t |&g S5 €& < lg |28 8 (88|22 |82 g5 |2c.l8s. 5y |Eh
-4 =8 &, |dees S ¥ = g s | £, | 2 B e = dulcPs| B | §%
PROVINGE OR STATION, 3 s 2 S jdesg | vs ] v - El=a | 58 - | & ! -8 |E2C[ELS X
-1 =3 < |a_ oW | g 5 > g8 wo |l aS| g6 28! % | = g =5 |2edtsS8 > EN
Distaict, R I £g | g¢& g by $) S oh | EL | Eo [ ES|8< |Se |2 |G |cej|ioiea] e
Lty 4 &g - - i Py e | = FoRti O < 3
S (%% 1 28 |z <A 8F.|8B2,.| £ % s 3 =8 | & 2 |RE ES Elz_ si2% 2
Beslgrs| 27 |39EEo =0y || 25 |BEEET|8°|EE|5° |58 5E RE|Es|Seslird|ef|is
o8k 5 S = 2 Se [BMESIZEE| 2 b}
=% ﬁ.g g R :.‘i:a Se»| 2 =%a | = s fels SE|sE|(5F (2% :‘,.53‘_.0 £ 22
Menns‘s EasT- | Negapatam , . 31| 2086t | —019 | 29'824 | 307083 | 29625 *458 ‘181 |1 815 | 908 | *? | 76:3 +5'7 83'6| ? | 14'57108'5| 66'0 | 425 | 26'0
0AST, SOUTH, . .
Cuddalore ., . 12 | 29'882 ] 29°823 | 30136 | 29593 { °543 197 | 802 (90| 2 | 729 ? |88 9 | 1781094 593 501 | 292

Trichinopoly .| 255 | 20°634 | —023 | 29'833 | 20'863 | 29403 | 460 | ‘181 || 79°9 | ov9 [+0'0%| T4'5 | +0'8| 84'8 |+0:8%| 204 |108'2 | 60¢ | 478 | 302
. Madras . o 22| 20875 | —017 | 29°827 | 80'135 | 29674 | 561 | 213 || 808 | 910 | +02| 74'3 | —03| 827 | —011| 16'6 |110°0| 60°0 | 500 } 28'5
Mem::cmﬁtfv. Nellore . . T 20009 | 7 29914 | 30085 | 20493 | 592 | 230 (| 811 | 939 | 7 | 79| T | 8% | 7 | 190 |14:8| 6071 | 547 327

Masulipatam 15| 29987 | —00¢ | 29816 | 30160 | 29v410| 750 | 260 || 800 | 906 | +02| T4'3 | O | 824 | +0'1| 163 |115'7| 58'2 | 5T'5 | 28'0
MaDRAS, CENTRAL , [ Cuddapah . . 433 | 29'456 | —018 29°830 | 20:708 | 29162 516 w02 || 808 | 959 | +1'5| Tad | +0'4%) 85°2 +1°0% 21-4 |109°8| 604 | 494 | 339
Kurncol , .| 923 op9s6 | —018 | 920831 | 20717 | 28658 | 550 | 205 ([ 767 | g1 ) +09| 70'3 | -0°2| 822 |+0°¢ | 23'8 |111'8| 51'2 | 60°6 | 357
Bellary . . .l 1475 28417 | —°*010 29'844 | 28'655 | 28'127 598 185 | 7721 930 0 | 708 |+0%) 810 | +0'2| 222 {1082] 536 | 54'6 | 32'5

“e‘;:::; Nog EAT | Cocsnada+ . % | 2'847| 9 29908 | 30'156 | 20422 | 732 | 251 793 |seya{ P | 749 |+01f 81| ¢ | 145|110 | 585 526 %4
Vizagapatam . 31| 20832 | —'006 | ©29'800 | 301186 | 20379 | 777 | 271 || e9s | es7| ? | 78| P 812 7 [149(1037| 55 | 483 | 260

Waltait ., Not recjorded, 801} gr2| ? |78 P | 83| P | 119 (1007| 619} 388 | 224

Gopalpar . | | 21| 29823| ¢ 20781 | 307169 | 200358 | 815 | -gr9 | 773 | gea| 2 | V2O 7 | W2 | ? | 144 {1008 521 | 48'7 | 251

XII.—Hill 8tations.
BaLucuistan , . Shahrig P 25'764‘ ? ? 26°060 | 25000 | ‘660 | 263 || 68:2 | 8a'0| 7 | S4T] ? [ €93 | 7 [ 293 1100] 230 | 870 | 479
Pishin . ., .| .. Not recjorded, ? | 782| 2 | 393 T f 5698 9 |400|1039| 89| 950 61'6*

Quetta, . .| 5502 24622 +'006 P |oeo09| ma3ae| 555 | 2a6 55°6| 7o +2:1| 48'5| -1 595 | +0'6| 31'9 | 98'6 | 15°8 | 82'8 | 51'4

Kalat . o .| .. Not refcorded. 56| 753| 7 | 366| P | 860| ¢ | 387|1009| 70| 989 611

Chaman , .| 4,311 925670( » | ? | 25'956| 25297 | 659 | 260 647|801| 7 | 43| ¥ 1672 | ¢ 257 1077|131 | %46} 475

Punian e o|Leb .. .| 11,508 19708 | +°005 ? 19:956 | 19249 [ 807 338 || 38°2 | 574 | +0%5) 81’1 | +10| M3 | +09| 263 | 887 | -15| 90°2 | 45
Srivagar . .| 5204 | ;2| ? |22 foeqo2| T6p| 358 50| 66| ¢ [ 439 7 | %63 | | 247 969|178 701|426

Skarda . . .| .. P ' g ! g ? e llag7|eas| ¢ |27 ¢ [s5| ¢ [ove|ory| 22] w0 azs

Das . . 4| . |wmo| ¢ | ¢ |ovom|wms| e8| am|seo|ss| e |29| ¢ |39| ¢ |39 90s|-28015| 56

Gilgit , . .| 438002129 ¢ ? | 25593 | 24430 | 1163 | 509 593 | vo3| 7 [ 5%6| T | 61D ? | 167 |101B| 2% /8'3 a7

Chitrat  , .| .. |oemo| @ ? | 2500] 26300 -goo| 38 |[526|7a0| ? |458) P | 600) P | 282)1082) 250792 450

Killa Drosh ., .| .. Not recjorded, ‘ 568 77 B {520 P (638 P |Z217110840| 202| 798| 408

Para Chinar, .| 6,000 | 23426 | » | owess|2en00| se2| 305 sew|Ts| ¢ 487 P O[€01) 2 227 999|161) 83| 418

Cherat . . .| .. |e80]| 3 v |osoe|2m0] cas| vwe| exs|mas| ¢ |5P3| P 658) 2 | 170 [1069| 255 B0 | 397,

Murree . .| 6338 23805 | —013 ? 24'030 | 23987 | 543 -2_'.]4 571 | 657 | —001| 527 | +1'9) 592 | +0'9 | 130 | 934 | 20°0 | 734 | A0

Poo . . .| .. Nt relcorded, o les2| o |awe| 1 foz| o |e0| 6| 195 61| 380

Simis . . .| 7,208| 23087| —006| » {2384 |22739| 55| 29[ 54'3| 61'8 | +0:3| 505 | +0'6] 562 | +04| 12| 81'5 | 230 | 585 | 280

u‘?;orvx::ivlﬁnu Chakrata , .| 7,022 23'260 | +°006 ¢ 23-_470 22917 | 553 | 258 54'8 644 | +0:2| 5000 +0'5 572} +03| 14'5 | 81'3 | 2571 | 562 | 30%6
Muassooree ., .| 6,705 | 23518 | ¢ ? 23| BT | w48 | 262/ 56w | 636 | ¢ | 518 ? {577 2 | 118 838 2715 | 563, 276

Ranikhet . .| 60, 28077 | +w004| 9 |oa03|oven| caep| o7 || 5%'5 | 663 | +07| 51| +10) 612 | +09| 143 | 881 320 | 561 | 299

Muktegar . .| .. | 22'826 ? P 33032 22842 ‘500 | -z56| 543 | 64| ? 42| ? 1568 ¢ (152 841 21| 560 312

Bswoan . . |Yatng . .| 10,4800 Not relcorded. | sa2| o {3we| ? [a0] 7 |143| 700 M9 521| 29
Darjectiog . .| 409 | 22962 —008| P |omols|opess| e | veso ) suB|se6|+03| P P e | P o TET| P p ?

Gactok . .| 5660 | 20475 | 9 * | ogers | 20206 ape| om | se1|era| o |aop v }se2| 1 |25e| 88| 230|588 391

Camarat Inpia  , [MountAbu . i 3,045 | 26'010 | —°020 ? 26770 | 25°702 568 219 || 682 | 764 | +02| 632 +1'4| 698 | +0'8| 132 | 837 4‘1"6 521 | 26'5
Pachmarhi . .\ 3,68 | 26012 | —014 ) 265 | 25078 .@; 004 | 634 | 80 | +1'3| 612 | +0'3} 08 | +0'8| 182 1617 | 343 | 66'% | 336

Souru Inpta, . | Wellington . .| 6,200 | 24230 | —029 ? | oa9sy ) osoa1| 6] 145l 6273 | 7200 +1:3| 532 —06) 626 | +04| 183 | 822 | 332 | 490 | 303

* M can of 1] menths. v § Mean of 10 moaths,
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I—contd.

al 215 stations tn India, Burma, efc., in the year 1895—contd.

Percentage varia-
tion:

[ +
= -

+11

+33

|
S I A AR BRI R

4+ o+ '
"TRET -

+48

+ 5

+21
+63

‘WIND DIRECTION, ‘ WIND VELOCITY.
Number of wirds from ig

g |N|NE|E.|SE | 5| s.W wiNw ;g F
3 ok
21]10) 62 | 9{ 16 {14116 | 54| 64 | 167 56
1 1]/es| 16| ®| 18 45) 62 |90| 65 || 16| *
126(3] 26 | 2] 5| 9] 4 |0t 20 || 57} 58
10566 3 (13) 11 |61 85 |65) 49 63| 71
1" 2 2 2 27 |3 3 || 8 6'6 ?
q9107| %8 | 3|30 (31| B (52| 6 || 78] 70O
W] 8] 75 Je9] 60 4| 7L (46 52 ? ?
10| 21 1 1) 4| 9l 17 8y 12 P P
wel 7| % (23] 36 (18| 13 (111} 46 67| @5
gloo| 38 | 4] 9 {10) 77 |86 | 48 8'2 ?
178{13( % |..] 3| 4| 91 (47| g P 29
(28] 2 j15{ 18 |20|11 [109( 11 p | @
18]98! 6 | 4| 3 |26|116 | 8| 85 [| 128 96
77157 5| 8] 3 | 91 11 |15 49 561 ¢
Not| recorded, 4 ?
s20| 2] 3 |..1 12| 8] ¢ | 5| 1 25| 41
2133] 1 /(8| 7 {120] 18 [70( 92 ?
2| 9| 13 [84| 88 |46| T7 (20 16 96 ?
bl 8] 5] 2 (23] 50 1250} 32 28 ?
109/18] 23 (29} 79 | 50| 11 |18} 28 58 ?
96| 7] 94 | 4] 1| 8] 2 |78{ 7 59| »?
30| 7| 41 5] . {11 7|51 6 38| »
3{ 2| 3 {9 5| 2| |av| 2} 23| ¢
245 (2711 9 | 7| 2 |12| 12 |36 15 || 47|
Tosloef 15 (56| 20 | 9| 25 |s9] 5 { » | »
.. |65] 58 |41 38 [25] 46 |48 44 53 ?
23(142) 38 | 47 19 (69 10 | 6| 54 || 13¢ P
112! 61 6) 72 (8] 11|10 67| 68
61113| 10 46| 37 |21( 35 (19| 42 ? ?
10287 68 18| 23 (47| 14 | 1| 3| 43| 22
18006 9 || 7]48| 2 13| 99| s
33/21/100 |25 13 | 6| 46 J120] . || ? | ¢
167 14| 23 (22 18 |20 30 |37 34 31| 91
w61 18 {33] 8 (18] 240 | 20! 187 11 ?
Not| rec‘ orded. ? ?
69112) 60 |91 61 |107 2¢ (28] 10 3| a1
304 3 151 2] 416] 1318] 6 25 P
53({30| 46 | 3] 2 |12)121 |60} 38 83| 790
10/ 51 11 | 6| 7| 9 35 |56] 2 85] 52
02133138 | 9] 21 {10] 42 ] 6| 2 | 33

HygrousT-

RY 5 A M. g RaINrFaLL,
ARSI PR
“ci gl s 5w £ , XL 83
é"‘a =2 | 2> |llzo> 25| § ‘?J,E z o Se
% {86 g1 6 | 607 | +39) med| sees| +1803
g1 |85 35 71 | 5600 | +ud] o] arm| +nm
72 | 79| e 53 |4545]| +¢85| T} 3260 4202
7 | 19| sl 72 | 6053 | +11a7| 6814 | 4902 | +1912
75 | OLf| s3] 20 | 430 | —4'30| 3665 3563 +102
81 | 836 [} 46| 51 5524 —4'24| 4786 | 4354 +432
6 | 15| a0 48 [600| -200| 2881 | 3818 -5%
65 |02 ol 51 |eew| +20r| w6 | 06| +1%0
55 | 516 || 521 36 | 3500 +100 1784 | 1973 -189
73 | M3 ) g | 50 | 5570 -510| 5256 | T 45| +802
76 | ‘783 | g7 48 | 6436|-2003 | 5252 | 4647| +605
75 | my aq| 0 ? ? ? ? ?
8 | 7| 16 51 [ 6135 +1085| secew| dod1| 1712
3 |25 14l 17 ? P 876 | 1460 -5
? ? ? P ? ? ? ? ]
61 | 29| 19| 18 | 225 [ g5 e57| 1089) -432
5% [ -oagell q M| P ? 57| 905( -248
4 [eesfl | M| ? ? 3| 3| -4
48 | 127 | g7 8] P ? 250 | 317| 058
85 | 36L|[ g ¥ P ? 1849 | 352% | <1675
79 | 25| g9 12 ? ? 983 | 13321 ~349
8 | 225 4pf 57| ? | nes| us| -290
88 | 260 50/ B[ ? ? 54|  408] +133
67 | 302 21| @4 | 2 * | es89| @ ?
a7 |51 || 2l %0 | ? P | ogsM1| ? ?
5 |261f g5 58| ? ? | erss| @ ?
51 (-319) gof % | ? 9 | 21'86) 26116 -3
53 {968 | og| 79 | 6756 41194 5753 | s699| + 14
p| P 37| ? ? 499 1856 | ~1367
56 | ‘256 | a0 88 | 8452+ 34| 5236| 6219] -11'83
61 | 280 | 30 8 ? P %13 6776 | + 6°37
64 {308 | 33ll 99 | 07| +1027| 11908 o785| +213
65 [ 336 | 8 83 | 729 |+ 57| 5489 54| + 045
60 |20 | a4l 89| ? ? 58| ¢ ?

v lr e oe P | 4528 | 4945 -471
8 | 407 | 59| 118 {12543~ 743 ' 131'W0 | 12160 | + &5
86 14181 2 |16 ? ? 14263 | 14389 — 128
52 1351 | 1 50 [5319)— 30| WW| 66| -3
6 |61 | 4| 7 | 8097 - 137 MW TR -6
68 '21121 a7 | 101 | 8363 | +1237] s1ea| 5288 | -1M

rainfal)

during year,

Heavlest

2 3

327
4°10
423
4'65
4'59
2'88
146
422
587

- 415

152
508
146
038
340
325
2'20
291
70
0'92
240
e
630
305
386
268
70
348
353
693
n

STATIOR,

MzTroROLOGICAL
Provincs or
Diataicr,

Negapatam

Cuddalore,

Madras,

Nellore

Cuddapah
Ruruool.
Bellary,

Cocanada,

Waitairt
Gopalpur,

Shahrig,
Pishin,
Quetta,
Kalat.
Chamar,
Led .
Srinagar
Skardu,
Dras.
Gilgit.
Chitral,

Cherat,
Murree
Poo**
Simla,

[+ hakraﬁ.
Mussooree,
Ranikhet.
Muktesar,
Yataog
Darjeeling,
Gantok.3t
Mount Abn
Pachmarhi,
Wellington

Trichinopoly,

.

.

Masulipatam,

Vigagapatam,

Killa Drosh.§
Para Chinar.

Mabras, East.
Coast, SoutH,

Mabras, East.
Coas1, CEINTRAL.

Mapras, CENTRAL,

MaDnras, East
Coast, NorTH,

XII.—Hill Stations.

BaLUCKISTAN,

Puviae,

NorTr-W t6TERN
Provincss.

Binoat,

CanrraL Inmia,

Sours Impia,

< \ Number of Districg,

5

25

1 Wind observations of 33t days.
339

”» ”» (1]

¢ Wind obscrvations of 344 ;Iayu.

3t Wind observations of 358 days.

S$2
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Abstract of observations

Table

taken at 8 A.M.

§§ PRESSURS 8 A.M. IN INCHES, TEMPERATURE OF 4IR,

PROVINCE OR STaTiON, w2 |33 * ook | £ 83 - : £ = £ So oo [ Sx B (Eog|EYs Sy §F
Disteict, Se |22 | o |&¥S7 . Es | Al g e (e |8 |82 |5 120).8 250828 8|€ES
§2 1% &| 85 | 3E.dlg3 . |2 | & 5 | B (2| 5 (8F (%529 | SE [Berle D Sn) ¢
8% |cea| BE |es_ B2 25505« | E£ ehylleu | =8| 8E |28 |55 |5 |8E |3 |2EE[BEE|5E |2
52 |88 | 58 |SERS%| @8l 288 | 85 | S5E 80| Sc |58 |85 58|58 %585 [P5E[2E5 25 58

= = > =ve = = < = = = > = > = > =z ] < =
XIIl.—Extra India. . " - R .
Cavion , , .| Trincomalec , 12 ) 29870 ] 29°808 | 30'058 | 29664 | 394 ‘162 || 806 | 887 ? | 7T54| 9 ; 828| 9 |123| 965 7000 26'5 19.’2
Colombo 90 | 20880 | —028 | 29947 | 30058 | 29745, 313 | ‘1528001877 ? 7G| ¢ |816| ¢ |122) 95 675 27°0| 195

PerstA ., . .| Meshed 3,104 Not!| recordeld, 5371 9 7|48 9 P 9 ? ? 0 ?. ?
Teheran 26008 9 ? 26'520 | 25680 | 880 475 (1 582 | 715 ? | 498 ¢ | 607 9 | 21'7| 1047 1000 | 83'7 | 425
lspahan ? ? ? ? ? P ? 559|728 ¢ | 437 » [s83] @ 2911029 —4:2|207°0] 483
Bushire . 14 | 29868 | +-005 | 29835 30419 | 29'382 | 1037 | 309 || 737|807 -18| 679 | —0-3) ™3 | -1 128 | 1070 394 | 676 | 327
Jask . 29-890 ? P 30°344 | 29408 ‘936 ‘298 || 777 | 855 PS5 ¢ | 790 p | 131 | 1008 473 | 53'5 | 267
ARABIA ., . |Muscat . 20 ; 20851 2| 29819 30287 | 29368 *919 9284 |' 8021828, P [ 781| P | 805 P 47 | 100°5{ 62'1 | 384 | 15'3
Baghdad 220 | 29785{ ¢ 93996 | 30432 | 29018 | 1018 | 463 {| 662 | 855 | ~03 | 592 | «o3 724 ) -0y 263 | 1187, 267 920 | 449
Aden . 94 | 20805 | —+026| 29831 | 30087 | 29472 *615 *181 J 809 ) 879 | —09}| 779 | +0°5 82'9 | - 02 10111 99:3( 674 | 310 | 185
Perim . 29'679 ? ? 29'044 | 29'374 *570 ‘189 | 82'5)896| P (796 P (86| ¢ |101| 1068 76| 352} 178
Aroaanistan , | Kabul N ot relcorded. .‘50'6 753 ¢ | 424 Poy5S8B| P 330 991 04| 987 55'6
Centaar Asta, | Kashgar . o 25'612 ? ? - 26°330 | 25'150 ' 1°180 ‘663 | 509 | 66'7| P |438° p |55'3) ¢ 22°8 | 10271 87 93¢ '46'5
A?:::::-. Sea | Amini Devi , 15| 29921 ? ? 30105 | 29'724 *381 ‘156 P83 P lTTO] P o)80G| ? 6'8| 16| 678 | 238 162
Amica . . . Minicoyt . 10| 29876 » 20811307037 | 29724 | '205| 135 )623[869| ° | P | 2| p | 2| P | 926 P | P | °P
Zanzibar 7329917 | @ 29977 | 30136 | 29837 | 299 '128; 2|87 ¢ |Tr2| P |80 2 [ 76| 910f 700 210} 130

4 Mean of 10 mouths,

Note,~When a query is inserted against any reading or in the variation returns for any station
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I—concld.
at 215 stations in India, Burma, etc., in the year 1898—concld.
WIND DIRECTION, ” Winp vELOCITY, }:‘:,G;(:T‘:f' § RainraLL, g
g - = ~
Number of winds from §§ 2y -g §§ -; ~§:§ 55‘; § g §§ | g‘: MaTEOROLOGICAL
_g—: «"",g 5 .g‘g' 8 ":S-.ém 5 g N > a "‘: Eal Statton. Pgrmc:on
g’g = 55 2. ° S 5 _g; .5 : e 5‘3:—? - ISTRICT,
€ | N |NE | B SE S, IS.W. W NW. || 28 £ Eg 53] 28 5& g% | Esf 3 § /88 |52 |3
& 8| 2 =882 2% [2g( 2% 3 | § | s | 88 | 2
FS VU IR O RN (PO RN IUUR RO (O ol o . .- . XIII.—Extra India.
@ 23 37 .. § 5 237 1 13 6% ¢ ? 821 856, 26 81| .. 8020 | 752! + 46| 648 | Trincomalee . Crviow.
16) 29 54 3y 48 24} 91 64 8 79| 7T6(+4| 83| 88| 53 128] ... | .. }10710] 9002 ] +1706 )| 57 || Colombo. l
Not| recor [ded, 63 (218 28 19 .. 651 813| -161] 090 | Meshed . . Prroa
2 a1 5| . |1 10 1 e 27| 2| » e owl b ] vl 9| -2 115 Tenerans ]
w13 19 4 21| o .53 73 a2 ¥l 2| o | e0|wae| 16 8] .| .. | 29| | -196] 9 il 1epanan. |
3| 86 75 520 370 9o 5 7 60) ®2{ 79| +4| 67]-sesy 16y 15| . | .. 05 » ? 260 | Bushire, !
1| 54 46/126 a4 3 1 26 58/ 16| 2| e | 7|3 16 T 328 #95| -117) 088 | Jasxy :
8 17 14 0 el 2| 3| 7 78 49f o | ¢ | 67| -mi 2¢f 1w .. 9| @ 7 2%2 | Muscat . . ARama,
102 76 7 5| 15| 16 3 23 14) 36| 2| 2| 5 -330if 1 8 .| . 630 ¥ ? 0% | paghdud,
27| 8 s 13| 3s{ 33 a0l 13 5/ 107 15| ~¢| 7f 78| 50 24 .. 05| 37| -32 ] 018 | Agen. )
14 2 4142 79y 5 68 32 16,166 2 o | 73| e8] 5¢ 5| .. 241 ? ? I'0 | perim.
vy o w8 e w6 v o) 9| vioe )z oa] .| . T e |l 1'05 | Kabu! . .| Arouamsran,
174 299 21 3 5| 26 4 60 g P 9 ? ? ? 460 12| .. 310 ? L 080 | Kashgar . .| CenTrAL Asta.
57| 581 25| 11 4 1 35 95 82} P ? ? ? ? 51 69 - 47°78 ? ! ? X %85 | Amini Devi . Al::::‘ADN Ska
20 %0 25 8 7 5 1309 7 728 | v | w85 | | er| .| . | avez| ? | 375 | Minicoy.t )
2 26| 22 30158 42’ 17 2 66| | o | m|8?| 67 59| .. | .. 2050 | 5530 | -27'80 w 314 |Zaozibar . . |ArRiea
* Mean of 1] months.
$ Wiad observations of 359 days.

the data for that station are vot utilized in caiculatine the provincial variatisns,
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ANNUAL SUMMARY, 18¢8.

| Table

Abstract of Observations vecorded at ro 4.u. and 4 P.u.

E‘E‘ Pressure TEMPERATURR OF AIR,

§:=- & g 4 2 R : £ | 3 . o ) g

MsarsoroLoaicaL SrATION § .:5 _§ E gﬂ & E EE; E E ‘.%o é E Eﬂ :-;': g . &
Previxncs. ' °a e ° > = ERRS = = = 2 = = kS «
AN NSRRI B PR TR I - A

Rurma Coast ann Bay | Port Plair . 29'850 | 29'751 | ‘096 | 25°799 | —'009 | 29791 86'8 16'9 99 934 693! 241 838 82| 807| +01
fsuaxos. Rangoon . . 963 | 7a2| c121| 805 -wo24| 73| sw7| 723| 174! 1027| 508| a26| s22| &4 ves| o
Diamond lsland 869 | 764 | 105| ‘8141 —v020t ‘790 854 766 8| 920| 695] 225 88| 828 798| +10
Cocos Island 11 | 788 | g97| O91] °'7T48( ? ‘83| 86't| e8] 96 90| 09| 951 834 627{ 01| +o08

Akyab , g8 | po7| 11| 812 - TS| 83| 79| 14| or8| 532 46! 85| 831f 784 401

Awsan . . . |Sitchar ., , 74| 645| 139 716 | —0vg| Tl 882 612 208 1016] 45| 571| 795 859} 88| +13
Sibsagar . . 956 | 421 | (135|489 —-025( °TBLY 814 55| 159 958 | 400| 558 739| 98] @3l o

Dhabii . . “650% '620%| ‘040 | '685| 7 185 832) eg2| 150 | ow8| 4av6| se2| 76| 819) e 403

Reneat anp Orissa , | Chittagong 783 | 673 | ‘10| °728| —030| ‘762 89%  gyge| 16'0| 9g'4| 49'9| 465 813k 830 TrEY ¢
Narayanganj . . 830 cmi7| ‘M3 74| 018 M| 8gl! qo5| 156 og3| 93| so0] 80| &38| 780 +02

Calcutta (Alipore) . ‘21| mig| cus5| 768 —016| 74| 865 99| 166 1034| 482 s50| sos5| 85| Tre| -on

Saugor Istand , ‘815 | 705 ‘10| 7| —025| 7B 857 g3n| 126 g9 s12) 46| 85| 81| 72| -01

Burdwan , . 6| 623 | 123 682 ) —021) 728 898| o2 | 196 1107| 498| 609| 83| 87i| 789{ 401

Berbampore . ‘Ti4) v6s8 | ‘116 74| —018| 729! 855t 693 | 162 1081( 476 605 808 61| 767 ?

False Point 82| 725 | 07| CTI9| —° Ml 858 73| 45| op3| awo| S518] 825| 3% T4l —03
Cuttack . 5| 619 | ‘16| CTM| —018[ ‘W5 95| 70| 195| 107| so2| 60| s25] 88L| 802) +01
Gt:nnooz:;ch:;:Ln; anp | Hazaribagh . 20817 | 27718 | 099 | 27768 | —0p7| -CT0 | 850 €59 | 191 1086 | 40| 682 783| 821 6| +07
’ Patna . . 29'648 | 29'532 | (116 | 29589 | -+02¢ | ‘641, 87'5[ 87| 188 1100| 452| 648, 05| 8¥6) 8| 6

Darbhanga ‘665 | 550 | c115| 60T —-027| °'T27|| 837t 85| 152 g8 46| s51%| voe| exdl| w8y @
Allahabad 521| 405 | °116| 458 —021| 720 902 | g6 26| 1137 387 50| 8r2| 85| e} ~02
Lucknow. 456 | 37! 109 298| —-oga| 73| 803! ee1| 242( 138 | 377| 71| 88| 867! el +o1
#rza Sun-HiMatavas,| Debra Don 27601 | 27510 | 091 | 27546 | —025 'mi 81'6| 608 | 20'8| 1026| 385| 611 35| TI5| 699 +08
Roorkee 28924 | 28819 | 105 | 28'863 | —021| T8l 870| 20| 250 1097 | 338 79| 76| 88| TIT| ~04
Meerut 20076 | 978 | 102 | 2017 | -0s2| 721 87T9{ et2| 23| 1095| 34a]| T'L| 790 859 52| +03
Lahore ‘037 29004 | 093 | (043 | —030| M3 | 88| ex5| ') 48| 352| 76| 787| 82| 71| +24
Ludhiana , 28'993 | 28'897 | ‘096 | 26'938 | —02%| T8 88T( 50| T| 154| 356, 78| 78B| 85| 759 +1'7
twoee Vﬂfﬂmﬁ"" Peshawar ‘T4 | 614 | 100 ‘657 -'035) 752 | @86'3| 59| 267) 1175( 209] 876| 72| 883 | 78| +09
" | Mooltan . 20386 | 20283 | ‘103 | 29'327 | —'026| 74|l 40| es7| 3| wmrs| S| soo| 87 94| T92] 2
Jacobahad ‘621 +498| 123, 552 —031| 4| 980 57| 323! 1230] 334| 896| 854 958| 08| +18

Kurrachee . 835 ‘740 | 095| ‘786{ —'020| 786 886| 701 186 1053| 462 591 829] 819! 78I| +08
E4 G au g | 7 - e | 836 | cl0s | W2 | 01| 73yl 1| esz| 9| mes| 70| 75| ®3| 89| 1| +19
GUiAk... Ajmere ., ‘238] -135| 03| 183! —'027| a1 08| e8| 250 130 M0 vea| 811| 801| 7me| +26
Oadeypore 21910 27812 | 038 | 27861 ? 09| o2l es1| 1| 1082 05| 67| 82| 86| 7T90f ¢
Decsa . .| 20°395 | 29279 | 116 29333 | 015 oqy || 955, 6v6| 279| mas| 22| 722! 55| 935| 811 +13

Nowgong, *0381] 28'933t| 105 26982 | 7 o8 || 9zl esstl 24| nas| 73| 5| 8s3et| 89T wWT| 2

Agra ., ‘%67 294156 | 11| 29203 | -033 | qg | 916) 86| 230 1123| 413| ol 88| 85| 7ma| -15

Duecar . | Betgaum | . 21367 27268 | 103 [ 21315 —°019| .psp | 48| 6v0| 208 1018 499 S19] 75| 808 | | +02
Sholapur , ., 2300 | 28163 17| 28234 | —01¢| a5 93| ewo| 24%| wo2| 1| e1| 87| 5| Ws| +08

| Pooma ‘054 27-942} ‘112 ‘001 | —012 761 905 657 24'8( 1089 460| 629 813| 81| 768| +08

Akola . 98 | 05803 | 13| 87| —o3 w39l 92| 68| 26'%| ne3| 45| T38| &4 6237 807 +14

Buldana , .| %132} 27752 21638 | ‘14| 21682 —'012| 735 || 887 686 20| we6| s15( 691 65| 86| 73| +12

Khandwa 28818 | 28694 | 124 28753 —O011 | .7e4 || 98°3| 619 | 25| 1149( 01| TS| 85] 9T 80| +18

* Mean of 11 monthi,



ANNUAL SUMMARY, 1898.
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at 8¢ Stations in India, Burma, elc., for the year 1898.

TEMPERATURE, WET-BULB, Varour TensloN, HuwmipiTy, Cuoup, Ranrace,
R I E | g | ¢ § | £ s | s | ¢ : |2
E 2 e g B 2 < s (2|2 )% | % 2F| ¢ Q S | 28 || =z i
= = = = = = = = s S |l=1=]= |- = = = > &% |g°*
72| 7e3| 782 769 '813| 900 | g88| -g67| —015) 88| 78| 7| 80| -1 6'5 68 671 +11

704f 757| 757| 780 -731| 12| 769! | -008( ot| 7| 6| 7| -1 51 55 530 0

30| 76| 760| 752) 768 B38| 80| 85| —001| 83| 74| 7| M| -3 54 61 58| +06

e 2| 65| Tea || cma2) 89| 837 g12| —005| 8| | W| 6| —3 3| 50 7| ~05 | 7179, 478
699| 755 3| w2 79} 82 80| gl0| +'033( 90| 7| 76| 82| +3 42 37 9| -06

655| 727 36| 706 637 17| °685| '686| -02 90| 72| S| V| -6 53 48 51| -03

66°6* 709 732| 708 6174 72| 748 736 ? 99| 86| Te| 85 ? 66 53 60| -05

65| 7qr0| 74| 700 659| °T3| 689 | 687 —001) o1 76| 63| 7| -1 4 59 40| —01

689% g54+| 762+ 77| 721 818 -g27e| -768*) P || 954 5% 72| 81 P 43 37 37| —06

683 37| 78| 79| 695| 7| 74| 7287 -'019| 89| 72| 62| "™ -2 49 38 9| +02

681 78| 729| 73| 697 °730| 680 702 —v03a( 91| 67| 57| 2| -4 21 41 1| -02

70| 94| 5| 8| 7| 820 -go3| °7e9| —030) e8| 74| 69| ™| -3 4’9 5 &7) -ve

677! 9732| 75| 75 630 | 723| 664 | ‘689 +'003| 88| 64| 52| 68| O 3 39 31| 07

664 | 726 726 |. TO¢| 6% | °TI8| 644| o65| —027( 83| 67| 53| 68} —6 36 40 38| —10

700 759 vd| 1| 8| 82} 835 | 804 | +'00s8| 94| 73| 72| 8| -1 46 [0} 45 -02

67| 73| 6| 7wl 72| 77| 655| 698 ( —021| 88| 63| 50| 67| -2 34 3] 37| -0

598 654 66 639 aTL| 492| -476| ~°380( —0oa| 90| 51| 45{ 55| -2 41 48 45| —02

65| 09| 79| 61| 50| 657 69| c627| +001fl 79| ez s53{ 6| -1 32 31 39| -08

663| 18| 77| 703) 66| 02| -e72| 677] +006| so| 68| 56| 7| 0 26 A 25| -03

621 697| T3| 677 46| 58[ 50| 37| O | 53| 43| 8| -2 32 33 33| 0

60'6% 695 | 72| eesel[ 515% 589 589 5410 P 79+ 5| 47| 564 ¢ 0 31| 1) -05

563| 69| 642 611 433 -470| -461| 454 -012|[ 75| s6| 49| 60| -3 36 44 40| +01

580 59| 672 637 477| 54| 465§ 485 —0n1f| so| 54| 40| 88| -1 28 29| 28} —02

603 65| 673| eayl 526) 490! -a53| 489 -028|| 80| 47| 36| H) —4 25 28 26| —014

58| 68| 687 oe43) °62) '506| -a76| 481| -003(| 63| s0| 35) 51} O | 29 21 2] —05

889 651 668 e36| 268, 480 | ~-a31| -a60| —'0e6|} 70| sS0| 83| 50| -8 32 31 32| -03

538 633 649! 607 ‘393 44| 427 | 425 +°00 a7| 37| 51} -2 24 35 30| ~o02

58| 66'6| 705 652 338 497 506 481 | -03| €1 44| 3’| 47| -7 1| 3| 12| -06

56'8t 6758 ISt 653 (1 c421H  ‘S06H 5134 480 7 60 381 28y 42} ¢ 14 20| 17| -02

60] 1| 70| 697 °597| 67| 679 638| —032|| 73| 54| 55| 61] -6 26| 23 25| —07

580 657| 674 637 25| 443y 46| -a28| —036| 60| 35| 30| | -7 2'8 36| 32 -03

586| 66'8) 699 651| 451, .50 ~-514| 482 +002)| ea| 46| 38| #3| -3 24 30 27| -0t

61'2| 681| 69¢| 662 467 509 499 4g2| P 67| 44| 39 50f ¢ 26 32 29| ¢

61| e4f 65| o0 463 11| 42| 458 | —o22 |l 62| a1 | 20| ) -2 28 28 28| -06

629t 701t} T3t 681 (| 536 °589r] 546y A7 | P T4 s3H 43 | P 331 a2y 38| ¢

65| 61 TL| 6r2ff ‘503| 68| 560 | 44| +'037) 65| 49| 44| 52} O 24 28 26) -02

61'6| 664} 673 651 680 | °519{ °510 519 —-002|l 88| 57| 52| 66| +2 a1 43| 45! -02

61'3| G690 681 eseff 470 62| 416 449| —043) 64| 41| 3| | -5 36| 53 5! 03

605| 63| 62| 67| -406| -472| 4| -ae7) -or7| | 46| 38| | 0 40 47 4| -01

606| 686| 699 | 654 466f 491| 443 -a66| —025) 65| 42| 32 47| -¢ ) 43 38| +01

52| 69| 659 633 408 44| 303 407 —059| ST| 4| 3| #¥| —8 33 37| 5| —05| we| 1@m
596 617} 62} 655 csaa| 485| °4a7| 49| 030 62| 42| W[ 4| -6 29| 36| 33] -o02

Sration,

_—

Port Blair, .
Rangoon,
Diamond Island.
Cocos Inland,
Akyab,
Silchar .
Sibsagar,
Dhubri,

¢ hittagong
Narayanganj,
Caicutta  (Alis
Saqx(;:-)'lsland.
Burdwan,
Berbampore,
False Point,
Cuttack,
Hazarivagh , ,
Patna,
Darbhanga,
Allahabad,
Lucknow,
Dchra Dun .
Roorkee,
Meer.ut.

Lahore,

' Ludhiana,

Peshawar , .
Mooltan,
Jecobabad.
Kurrachee,
Jeypore .
Ajmere,
»

Oodeypore,

Deesa.

Nowgong,

Agra.

Belgaum .
Sholapur,
Foona.

Akola,

Buldana.
Khandwa.

MerEor0L0G 1AL
Provingk.

Burma Coast ann
Bar IsLANDS.

Assanm,

Brnoau

AND
OURissA. '

GanesTic Prame
AND Cupra
NAGPUR,

Uerzn Supe
Hisatavas,

INpus  Vairay
AND N.-W, Ras
PUTANA,

EasTrn Rasrye
Tana, CEntRaL
Inpia anp Gue
JARAT,

Duceaw,

t Megn of ]0 months,

X



812 ANNUAL SUMMARY, 1848.

Table
Abstract of Observations recorded at 10 AM. and 4 P.M.
gg i PRESSURE, ) TEMPERATURE OF AIR,
OE - = I s 252 : : o A B i
METEOROLOGICAL STATION, E'g.-;g E .‘é g g ‘E EE;I l g 2 g é % En g: E . ‘E
PROVINCE, % s ° = z - EEE N ¥ = g 2 2 = a
g2 1 ¢ | s | 8 | & | g4 |EaE) E E 3 | %:| % i 2 g 1 8 | 3d
Be | 2 = s |2l 5= |2 = = 2 | zB | 38 [ g = = = | =F
Daccan—(concid) . | Hoshangabad . . 98954 | 28°726 | 128 | og+7g7 | —'010 | 29'745 )| 913 | 679| 234 | 113'4| 418| 716 s820| 893| 78| +0'8
Nagpur .+ . g3 | 02| 128| el —006| 73| 928| ess| 235| 1142| 466| 676 88| 84| 800 +0¢
Nagpur | (()S[;;Lg;?ry gat | TI8| v126) 78| 0 8T 97| 685 252 1157 45| 703 x| 910f 80| @
Jubbulpore , 509 | '393| ‘116 | 448 ? ‘7210 890| 640 250 1130| 3u6| 78| s80a| 867 7| +02
Saugor . . . o34 | 2793 | 100 | 97995 | -'009 | T3%)| 84| 68'0( 20%| 11008| 51| 657| 81| B86°2| T2 +13
Sutma . . . ' wg2 | 28673 | 109 | og7os | —018 | ‘T8 | 8e7| 66°5| 222| 16| 381| 35| 82| 86'8| 68| +08
Raljpur . . . 81| 757 | <128 | -s16| -v006| '63%| 909! 693| 215 130| 466| 66| 825| 885| THT| +07
Hyderabad (Deccan) ‘ 195 (07| 23| . 1| —012) W7\ oro| e692| 218 1092| 493 | 599| 63| 882 794 +08|
Wast Coast . .| Bombay . . . 29964 | 20762 |  '102 | 99809 | —'015 | ‘785 867 757| 1100| 949| 623| 3206| 81'6| 838 805 +09
Ratnagiri ., . 788 691 097y 73 | —014 | ‘782 g82| 741 141 9r8| 609 369 83! 8¥3{ 801 +08
Karwar , . . 869 | 763 <106 | g1 | -v020| ‘BTN 867t 7209} 138 935| 586| 349 814 86| 72( +0%
Cochin . . . 916| 89| -o87| -gg9| —016| °'805| 8e5| 52| 133| 96| 66'3| 303 sy5| 850 81O +07
Souru INpia .+ | Salem . . . 28987 | 28'847 | ‘190 | g8'925| —'02a| ‘783 || 32| 2| 220 104'7| 56'5| 482 83| 891 802| +0%6
Mercara . o . 26229 | 26°140 | 089 | 26+193 | —012| °? 2| er2| w0l ero| s7| 93| eve| 71| ey2| +04
Chitaidroog . - o516 | 27402 | ‘114 | o7a6l| -012| 765 || 866 | 672| 194 1003| 5¥7| 466| 78| 80| 763| +0¢
Bangalore . . 26°9:8 | 26'828 | 114 | 26'86 | 017 | ‘T38|l ews| et5| 23] or7| S519) 458| 7wk | 818f 7| +l'0
Hassan . . . 875 | ‘TTT| 098 | g3 —-018) ‘789 g7 62| 2005| 974| 469) 505| 767 7ST{ TB[ +03
Mysore . .. . 21429 | 27311 | 118 | 27370 | —015| ‘782| 864 | 656 | 20| 990} S¢1| 49! 85| 81| 752| +01
Trichinopoly . . 29°650 | 29510 | 180 | 29588 | —c020| °T72| 950| 7e5| 205| 1080 60| 477| 10| 921) @1| +09
Madras . . . 82| 766 | 16| -g27| —v014| ‘78| 10| v7a3| 167| 1098| 58| 00| 859 897 81| -0
Bellary . . 28°426 | 28'292 | 133 | 28361 | —-p18| ‘760l 930 7007 2203| 1082 S537| 545 38| 898 80| +01
Cocanada 29856 | 29°736 | 120 | 29792 | @ ‘756 || 893 | 78| 45| 1110| 587 523 4| 868 82| 0
Vizagapatam , . 90| 79| 11y 78| -vqaz| Tel|| 87| 37| 150 1035| 553 482 | 83| 854 Bld| —0'%
"'C'L‘,.Tsf..‘_m"' Batv-| Quetta . 24631 | 24'851 | 030 | 24'583| 0 P 753 435)] 31'8| 9g6| 16| 830| 680 72| 87| +0'6
Hi Sx'.f.:l""."" NortH-| e, . . . -19'703 | 19'613 | 090 | 19'66¢| O ? 574 | 311|263 | 87| —15| ovg| a59] 537! 436 | +2¢
| srinagar . .. 20°885 | 24791 | (094 | 24'830 | —019| 63| 43%9| 27| s96'9| 183 786 | 57| E3; sy7) 41
Murree . . . 23'825 | 23787 | 038 | 23'799 | -3 | ? 655 527 128 93| 200 733| 602! 623] 5g3| 1%
Kallang . . .| 10,087 7 ? ? ? ? ? 51| 2800| 11| 82| 00| 82| 485 58| sgoyf P
Simla (Ridge) 23108 | 23058 | 050 | 23076 | —'c03| ? 6181 504| 14| 8r5| 230| 8850 bs72[ T 553 -0
Crakaata . . 981 | o26| gss5| 26| --o07| # o3| s00| 143| sis| o3| see| se6| 1| ss| o0
Ranikhet . . 20007 | 24°025 | 072 | 24049 | —'00% ? 682 511 11| 883 | 31'8| 565| 632 65| 02| +0%
Muktesar . . 22851 | 2279 | 061 | 92821 | 2 ? 61| ag2| 149] s8w| 21| 561 582| 596 555 7
Katmandu . .| 4,388 | 25560 | 25479 | -ggl| 25'518| ¢ ? me| s40| 24| o18| 200| e628| 679| 724 65| -0
Darjeeling . 22981 | 22'916 | +p65 | 22947| —008 | 50'6t| 509y 87| 75%| # ? 506 554 syl P
Hiw Stamions, CE8-| Mount Abu, . . 26030 | 25'961 | '069 | 25991 | —c20| ? 764 | 633 131 937| 416| s21| 9| TE| g3 +11
Pachmathi . .| . 435 | 26°346 | 089 | 26388 | -'009| ? 80'4| 12| 192| 017! 355 662| 79| W6 75| +08
Chikalda ., .| 32| 321| 280 091 -o72| -013] ¢ 84| 651) 153 1000| 43| 547| m2| 88| 75| +12
M aorg, <Tio SOUT | Wellington . %230 | 2070 | 069 | 2e208 | —012| ¢ || 7mo| s31| 88| s2a| 32| 492 6r8] 610| 13| +02
Extraluola . .} Aden .o 20820 | 29705 | 115 200759 | — 015 ~°78¢|| 679 7T¢8| 1001 | 995 6T4| 321| 840| 860 sgag| +0%
Perim . 90| 582, 08| 6| ¢ ? 85| T796| 99| 1029| 706 323| 57| 865 g33| ~01
Zanztbar ., ‘983 (865| ;8| 92| -019| 928y @a8| 77| 76| oro| TO| 20| 808 I gog| +12
l:n;e:”:/:,c_mm (Sey-| 15 ‘963 | 81| -0s2| oz | -'022| 861l 809 761| 68| 81| 697| 184} B813| 80| 73| 01
S =




ANNUAL SUMMARY, 18¢8. 813
1I—concld.
at 84 Stations in India, Burma, efc., for the year 1898—concld.
TemereRATURE, WET-BULB, Varour TENstoN, HuMipiry, Croup, RainraLL,
£ | & & g g g g £ | 4 g g g g Z |23
R R A R A A R R R A L
608) 63| 706| el -am| csa| s cms| —o2f 67| s2| 2| s3] -3f 2| 87| 35| —02 Hoshangabad, | DaccaN—co cld,
67| 62| 698 66| 90| 50| -awo| vsos| -2l 67| 8| 2| s| -2f 7| 71| e2| 02 , [ Nagear . .
t 621| 66| 7os| 675 s8] -sar| 58| -s2| n| 7| B s2| ¢ 33| 42| 3| ¢ Nagpar (Sany.
Comumr.’s Otfice).
spa| 678 609 62| as3| s2r| 08| 506 | 003!l 78| s2| 43| s8] o a2 e2| 37| -02 Jabbalpore.
605! st erotf e3all caese| am vaee] as2| 2 || 63| an| 4 s3] @ 28| 41| 35| +06 Saugor,
60| 669| 675| 648 ase| 502 vaea| casa| +o015| 69| 96| ;|| 5| 0 23| 29| 26| —0% Sutoa,
623| 685] 693| 67| cag8| -s31| 46| so2| —ms2|| 67| 9| 39] s2| —sf 84| a2 s8] -03 Ralpur.
e1| 700 7oz evoM| -ss3| s81| san| ss7e| ¢ || 76| 53| 43t sst| @ 36| 42| 39| -06 Hyderabad (Dec-
ws| we| 7g2| 8| em| 2| css| 0| -—os|| w| w| w| W| -4 7| 35| 6| -07 Bompay . . w
w1| ms| 59| sl ees| mal | me) -om| e e, er| w| -1f 86| 39| 38| +05 Ratvagiri, s Consr,
wa| w3l 8| T35 3| vw1| cme| ma| -6l 88| m| es| | -2f 35| s1] 38| +0u Karwar,
29| 13| m1| e cmi| ;] s 80| -5 so| 7| es| 7| -3f| 6| s8] 50| +04 Cochin,
o8 70| 79| 7ot essy cma| | cent] ¢ || el e2| s2f ea @ 83| 59| 51| +0% Salem ., .
soo| eval ea7| oo | su| sw| sm|-ou| w| w| w| w| -2f ss| e8| 63| -0 Mereara. Sours luou o
623| 6s0| 679| 61| -su| s57) 86| 518| +-012f 76| 58| a| 9| «1f s2| s6| 54| +04 Chitaldroog,
619| 6ro| 6vo| 653 50| -ss7| aos| 58| —oov| sa| 61| 48| 65| -1ff av| &3] 50| +0u Bangalore,
67| 661| 651| 43| 5| sl 0| s3| —oma| oof 58| s2| 67| —2|| 58| ee| 62| +o02 Hassan,
a9| es0| 676| 662! -549| -seq| wss| vs3z| -om8| 8| s8| 48] e3| -2 59| e2| 61| +06 Mysote,
07| 78| wr| ol ems| e eaw| ve6t|—02| 2| s2| a| e| -3 a0| s1| e8| -10 Trichinopoly,
o | we| mo| 6| o | cms| wm1| vw6|+wef| 2| e 6| ™| +3| 52| e8| s0| +01 Madras,
e41| 6r9| 62| 671 26| -asy| waem| case| —os7|| w| 2| 3| ] -s| s8] e8| 61 +11 Bellary.
wr| ws| we| | wmo| -me]| eme| 73| -0 8| 62| 57| e8| -3] 81| wo| 0| —05 Cocanada.
we) 8| 2| WS W5| 75| 7| TIA| +030| 9| 63) 6| 7| +5) 87| 47| 47| +06 Vizagapatam,
80| sw1| sxe| 5| 16| 20 ass| 26| -om|| s| 8| | s3] -ef 19| 27| 23| +02 I
271 35'2 100 31 133 136 ‘150 ‘140 | +004 681 42| 3\| 50| -1 49 58 54| —-01 Leh, « .| Baiucamsran, |
azg| 33| soofl 04| cemf ma| soof caa| o || w| w| e s| 2 || 7| as| az| -0 Srinagar, Roararan i o,
mo| 499 518} 986 28| 83| 309 2r2| —oo| 8| 51| 52| 52| -8f 24| 33| 29| -19 Marree.
sz| aw3| e8| 31| 18| -e| cws| v o || son so| a2| sm| ¢ a8| g2| &5| 0 { 1827|357 [ Kaitang.
w3l 3| soe| 46\ 29| -en| -w9| o3| 5| 63| sa| s7| ss| -2l 45| s5| s0l -01 Simla (Ridge). *
454y 506| 506 4T4¥) 2004 -207| 30| 2654 ¢ 65| 57| 59| 584 P 39 47 3] -073 Chakrata ,
tg3 | 541| s5°1| 528|| 38| 32| -3s3| 38| -voo7| 72| s8| 57| 62| ~2f 40| a5| 43| —02 Ranikhet,
a35| a94| 500 480 8| -oa5| 305 -e9] o || 6| s7| 8| eof @ 71 54| 1| @ Muktesar,
se7| eom| 21| ST 48| grael amed casy| o || 9| ese| set| 72| *® 38| 47| 43| -0t 8 | 25 || Katmanaw .
45| 524 529 506 +3s6:f 389 | 308 aony @ 8t 87| 8, g8t ? 58t 67t 63 ? t;arjeeunz .
58| 586| 598 574 ‘324 | 357 -365| '348) —-017!| 55 47| 44| 49| -3 2'8 31 30, -07 Mecont Abu | Hie Srtamiows,
56°0| 634] 652 615 *416 e | am| s voasil i oss| s1| el +3 32 39 36| -0 Pachmarht CENTRAL INDIa,
sv5| 615| 635| 609 -w3| caia| az:| -u3| ol 65| 52| 47| sa| -S| .35| 43| 29| 05| 5743|561 chivarda.
504| 580| 589 557 ‘36| 385 7| °383| —-pog| 84} 53| 65| 69| -3 55 67 61} +0'3 Wellington | Hrue  Sratiom,
| wo| wr| e et e e o || 7| eo| st et »fl 38| 22| 20| +0% Aden, Exmaa Dupoas
16| 65| 768| 57| 60| -809| -%03| 790 | +o32|| 75| 65| 63 +3( e8| eo| 2| +22 Perim,
w1| | 53| W6\ 6| 82| | 1| o2 82| 7w| 65| 75| 8| 63| &7| 55| +08 Zanzibar,
2| we| 56| | M2l -s06| -so1| 73| -« s w| W| ™| -1| 60| 62| 61| -02( 9792} 5% [Port  Victoria .
(Seychelles),
.

* Mean of 10 month#,

t+ Mean of 11 months,

$ Mean of § months,

| Mean ot § months,



EXPLANATION OF PLATES.

PLATE L~A chart of India showing the 11 meteorological provinces and 57 districts of India.

PLATE II.—A chart of India showing the normal average rainfall and the variation of the rainfall
from the normal of the months of January and February 1898. This chart and the tkree following
charts have been prepared to illustrate the data given in Table XX. These charts are drawn up in
the same manner as the rainfall chart (Plate V) in the Monthly Weather Reviews of the year 18g8.

PLATE IIl.—A chart of India showing the normal average rainfall and the variation of the
rainfall from the normal of the months of March to May 1898,

PLATE IV.—A chart of India showing the normal .average rainfall and the variation of the
rainfall from the normal of the months of June to October 1898,

PLATE V.—A chart of India showing the normal average rainfall and the variation of the
rainfall from the normal of the months of November and December 18g8.

PLATE VI.—Chart showing the tracks of the more important cyclonic storms of 1898 in the
ladian area during the south-west monsoon, a brief summary of which is given on pages 709 to 711,
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Explanation.

The name of the districts can be at once ascertained by referring in the following list to the number given near the right hand bous.l:
ary of eacly district in smali slanting red figures.

Y — ey
1. Tonasserim 17. North Bibar 183, Mulahar 18. Baluchiatan Hilla !
2. Lower Burma Deltaic 18  North Western Provinces. Faat 133a Travaucore - | 49, Central India, Yast :
3. Central do. . 19, South Oudh 134, Miiras, South Central 492 Do. do,

! 4. Upper do. . 20, North do. 33, Coore 50. Rajputana EKast, Central India
5. Arakan : 21.  North Western Provinces, Central ESGA Mysore West
' 6. East Bengal Do. do . West 37. Konkan 51. West Rajputana
7. Assam, Surma Do. do.. East Sybmontane:ss.  Bombay Deccan 52, Madras, Kast Coast, Nort
l g Do., Hills Do. do., West do. 34, Hyderabad, North 52(z). Do. do. do. (a)
. 9. Do., Brahmaputra i Do. do., Hills 40, Khandesh 43. Hyderabad. South
'10. Deltaic Bengal : 26, Bouth East Punjab 41, Berar &64. Madras, Central
I11. Central do. 27. South do. 42. Central Provinces, West 55. Madras, East Coast, Central
12, North do. 28.  Central do. 143. Do, Central §6. Do. East Coast, Suuth
{13. Bengal Hills - 29. Panjab, Submontane 44. Do, Eadt ) 57. Madras, South
{14, Orissa 80.  Do., Hills. 45.  Gujurat
118. Chota Nagpur 31. North Punjab 46. Kathiawar
16. South Bihar 32. West do. 47. Sind
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Explanation.

The Chart gives the variatious of the rainfall of the month ito tenths of an incli from the norud cier the whele of India and
urma with the exeeption of Upner Barina. for which rainfall data have not heen obinived for o sutlenis pumber of vears o furidsh
liable and useful weans.  The cownry is divided ineo 57 areasy over cach of which the metcoroiogeel conditions are fairly nuiform,

id the staple erops similar tn chanersr ;) and the means hoth actal and normad for the month, have been cutcniuted, and the nmabors
ven in the centre of wach divsdon Deadly with w40 or = sign srached, guve the diflerence Letween the wetaal and normad tiean

infall of the district of the wonth A plus sivn inddivates that tue rainiiil was in excess, wid o begaroe sigi ket ot was in defect by

e amounts indicated Ly the sonabers oo wiieh the signs are attached. The vormal averags rdntall is aleo given helow in smaller

qures eoclosed witkin hricicts s Dt tie plecentage variation can he at once estimated,  The maree of the dietrae vi be at oncee sseertatned

rreferring in the Slowing fist to e sumber viven ncar the right hand bonndary of cach distriet in sl shuiting red figures,

i Sa0 Madahar .
Tenasznrin: 17, Novth Bihar B3a Troanceors 00 Conty g Indir, Fast
Lower Burma Delbdc IS Neath Weetean Provinees, Fast 44 Moctris, South Cential EE [RS8 G
Central do i Soath tinan 390 Ui G Bagiet oo Bt Conteal i
Upper  do, 2o Nortis o do. Wb Masore West ,
Avakan S Novth Westan Provinecs, Central 570 Konkan S W Ragpatans ‘
Bust T nana? 22 Tha. e W 2%, Denday Decean D2 Tt Clast, Neth
Assin, =prma 20 1n,. dec et Snbaentare: S0 v horabad, North S b s 1it)
Do., Hills e JRITS Ao W do. 40, Kreaol =it Sa vdstad, Soath
Do.. Brahmaputra 2o, Do, de Hills 1i. Lerar ab Mo e el
Deltaic Bengal 26 Sonth kast Paejub t20 Uintral rovinees, West . Faer i Cennal .
Central  do. 27, Sonth des. 43, Do, Central a6, b . Nautn ;
North  do. o Uentiad de.. 11, Do, Tist 97, Madie, Soan '
Bengal Hills 220 Panjub, Sabmentena 45 Gabout :
Orissa ON oo, Hills 44 Kathiawar
Chota Nagpur : (31 North Panjub . N i |
South Bihar 1320 West, do. [48. Baluchistan 1illy 'i !
— l. . - —_———— B - _—————d — — ———— . —— _____J
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Explanatlon.

The Chart gives the variations of the rainfall of the mner*h (to tenths of an inch) from the normal over the whole of India and
Burma with the exception of Upper Burina. for which raintall data have not been obiained for a sutficient number of years to furnish
reliable and uwsetul means.  The country is divided into 37 areas, over cach of which the mereorological conditions are fairly uniform,
and the staple crops similar iu character ; and the means (hoth acomal and normal for the month) have been caleulated, aud the numbers
given in the centre of cach division (usnally with a + or — sign attached, give the diflerence between the actual and normal mean
rainfall of the district of the month. A plus sign indieates that the rainfuli was in cxeess, and a negative sigu that it was in defect by
the mnounts indicated by the numbers to which the sizus are attached.  The norual average rainfall is also given below in smaller
figures enclosed within brackets so that the pereentage variation can he at onee estimated.  The wame of the distriet can be at onee ascertained

by referring in the following list o the number givea near the right hand boundary of cach distriet in small slanting red figures.

N .- - S
f | 25, Midiiar f |
‘ 1. VLT Nerth Bi) o Provinor- 49, Central India, East |
] 2 L a Deltaie P18 Nosth Woatern Praviness, Tust Midras, Seuth Cenaral AOn 1, do, ‘
l's ¢ ”,u vl d,)‘ [iv. Stk Oudn Coirg (90, Rujputuna Tast, Contral India !
4. Upper  do. v20 North do. Mysor, : West I
! 5. Arakan je1 North Western Provinees, Ceniral Ronlan 151, West Rujputana !
6. Fust Dengul ‘22 Do. do . Wist - Bombay Decean 152, Fast Clant, North i
S 7. Assum, Surma 193, Da. do.. Fast Suwinnontane s, Hyderabad, North l,.’):(;.; 1. do. () ]
| 8. Do, Hills Iy, De. QW T K 153, Hydirahad, South g
} 9. Do, Branmaputra . 24, Do. do. Hills 4l DBerar '51. Mudras, Central :
i 10. Deltaic Bengal (26 Sonth Fast Punjab 42, Central Provinces., West 185, Fust Coast, Central }
11. Contral do. 127, Nouth (o, 43, Do, Central 136, Fast Coust, South
: 12 North e, i 28 Central e 44 Do, Eust ]5 . Mudias, South |
i1, Denwad 1hils 129, Pupjah, Submontune 145, Gujarat i !
1180 Orisan [30. Do, lils 146, Kuthixwar ! |
i 15,‘ Chiuta N 2pur o, North l‘linj:lb 7. Sind i \
[16. South Bihur 32. Wust  do. [-:u, Baluchistan Hills i
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Explanatlon.

The Chart gives the variations of the rainfall of the month {to terths of wn ineh) from the wormal over the whale of Tudia and
urma with the exception of Upper Burma, for which rainfall data have not been obtained for o suiliciert pumber of vears to furnish
liable and useful means. The country is divided into 57 arcas, over cach of whieh the metearebgical conditions ave fuirly nuitorm,
d the staple erops similar in character ; aud the means (ot actnal wud normad for the mouth) have been enienluted, and the numbers
ven in the ceutre of cach division (wsually with a + or —
infull of the district of the month. A plus sizn indicates that the ruinfll was in excess, and @ negative sign that it was 10 defeet hy
e amouuts indicated by the numbers to which the signs wre attached. The normal average 1ainfall is alvo wiven helow in smaller
rures enclosed within brackets so that the pereentage variatio s ean he at onee estimated.

v referring in the following list to the number

stvn attaheds give the difference hetween the setual and normal mean

The wamie of the disiriet can be at ouee ascertained

given near the cight hand buundury of each district in sinall slanting red tonves.

-

H 5. Midihar ? |
Tenassevim ‘17. North RBihar Sa Towvan are 40 Contral India, Fast '
. Lower Brirma Deltaice P18 North Western Provinees, Fast b Mevding, Seuth: Contiad 1 130, o
- Central do. F19. South Owil L U Mo et P, Certead India
Upper  do. 120, North do. 6. Mysore : Wit i
. Anikan 2l North Western Provinees, Coaredl 07,0 Kinhan Al Wt Rajpatan
. Bast JScngal ! 22, Do. do W S8 Bomday Dceean a2, Fasr s, Noath
. Assum, Surma |23 Do, dos Fast Suineontone 200 vderabad, North ). D o &y
. Do, Hills 4, Lio, do., Wt do, th Rhandisl e Hoderidadd, Santh !
. Do, DBrahimaputra 120, Do, do., Hitls 41 Lerar Yah Mohine Contd i
. Deltaic Bengal P26, South Eust [’un,.tb 2o Central Provinees, West A9, Eaet Caast, Centead ;
. Central do. 127, South o, 40 o, Central 9. kst Uoast, South }
. North  do. I'.Zv“. Cential in 41, Do, East a7, Madras, South :
. Bengal Hills ' 129, Punjab, Sulmortans 45, (rujarat ; [
. Orissa | 0. Do., il a6 Kathiawar ‘ ‘
. Chota Nugpur 181, North Punjub 47, Sind : I
. South Bihar [J 2. West  do. |483.  Baluchisten Hills ' J



India Weather Review, 1898, Plate V.

CHART :
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- Explanation.

The Chart gives the variations of the rainfall of the month (to tenths of wn inch) from the normal over the whole of India and

~ Burme with the exception of Upper Burma, for which raiufall data have not been obtained tor a suthcient number of vears to furnish
reliablic aud wseful means. The country is divided iuto 57 areas, over each of which the meteorological couditious are fairly uniform,
and the staple crops simiiar in character ; and the weans (both actual and normal for the month) have been caleulated, and the numbers
given in the centre of cach division (usually with a + or - sign attachied: give the difference between the actual and normal mean
rainfall of the district of the month. A plus sign iudicates that the rainfall was in exeess, and a negative sign that it was in defeet by
the amonurs indicated by tle numbers to which the signs are attached.  The normal average rainfall is alse given below in smallep
figures enclosed within braekets so that the pereentage variation can be at once estimated.  The name of the district can be at onec ascertained

by vefereing o the following list 1o the nwnber given near the rnight hand 1)uuudm'y of cach district in smadl slauting red figures.

! —[ [?’.23. M: '] Hl T
[ T I SN S L 17, Nt Bikar 350 Trenueore “4u. Central Tnilia, East
{2 Lower bhoms Deltade IS N Western Provine oo, st {34, Midens, mouth Contral T 0. do.
P8 Coutrad do, I Seth Oein [;;,—, Coorer P50 Raypntana Kast, Central India
4. Uppor do, 200 Noath o, 56 Masore West
5. \mhn 2 Nertno Western Provine < Contra |‘3". Konkan ’ 51 West Lajputana
6. Fast Bereal 22, D, e, Wt % Dowbay Pvrean 1982, Fast Coast, North
. A~ \mrut 2. Tre. Ao, Fasr s u.nnt:mr:fi)‘.‘. Hovderdaed, North IR 1 ;. NS (a)
8 Iy, Hitis 2. Do, do Wear Wl AU K 155, Hyderabad, South
4. Do Srahinaputra 25, 1. do L HLE LS |-H. Lierar I ot My, Cential
10, Delrade Bengal : 26, Sonth Bast Punjub o Centrad Provinees, West, 195, Fast Const, Central
11, Central  do. 27 Nouth s, EEN Do, Contral 136, Bast towst, NSoath
12, North . do. N0 Contred do. ETS Do, Eust {37, Madrus, Svuth
13, Hengal Hills 29, Poujal, Submoutane 45, Goujiont, i
14, Orissg 30. Do Hills Mo Kathiawar i
¥5. Chota Nugpur 31, North Puijab 47, Sind
15 Suuth Bdur 32, West  do l:“’ Bulichistan Hils !
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